


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations l. Thesis and Dissertation Collection, all items 


1986 


An analysis of the INGRES database 
management system applications program 
development tools and programming environment. 


De Stael, James Frank. 


http://hdl.handle.net/10945/21650 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


Calhoun is the Naval Postgraduate School's public access digital repository for 
uL D U DLE Y research mate rials and institutional publications c reated by the NPS community. 
۷ : | Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 
آ0‎ KN OX appointed — and published — scholarty author. 
+» ۱ LIBRARY Dudley Knox Library / Naval Postgraduate School 
411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 

























8 AA P Weiner indi E سن‎ LL 
ኦን ቅናት ን ሃግ EE E Sr 
ايان ها‎ een بع جا سنا‎ eae 
رک ور لوہ‎ "LOK PHA adc 
۱ እሎ LL TE سن‎ ረጋ lahat 


Ars نر یر ےب‎ ከቅ ብትት TY ای‎ 
ا خی یں و‎ ያ ا ا ا‎ nr S XR 
dre ኣ።1ኣ ፄ7 ዩ uu um] يا‎ Un M 

T DO Py re hen D ዱ "ገ. T e 
Tan 














ሻና ገቦ የ ጣት ሚኩ derer 
MN یس‎ rg "i 





EDET اوا‎ ul 
eel لا‎ ٢ [T 
او نن‎ 1. 






























































































































መጢ... 
(alee Kier ern di pror oe) 6 3 ት) nof 
هام ها سا ما ودرا‎ PA سای ا اک ا‎ 
የነ Perea ETA ዮን ያ ከ ዓም ከሎ ከሪ eps pe 
‹ 34 3 رر‎ ur vet; Pre E ETE OTE DT 50 Wb VE 
AY i Y woe EDE ۳ 1: E AEE Dmm شک‎ ከ ብ نو کک ری و‎ ተት کک‎ 
m K 9 ا‎ LI ۳۴ Cra ينا لم‎ 
AD PORTOS LR A ry red سور لسا‎ UNE PU (nno ncs LEE ረት bred, te TITS Dra 
ان ا‎ "4 6.1 trn ነት tus, diui; وی سس جانا‎ ንር ION امام‎ Or adia fr 3 ٢٢ یت رد‎ rs 1 TS rhe ው لاملا‎ 
PH Gn LAU په‎ UM dye a N ا‎ ሳሬህ የ ፋይ » ee ^ لا‎ EL کی‎ : ILE TAE 1 ት ዋው DE 
RE اس او ای‎ o par qa TS Vir ار‎ Ma ተኩሉ ነ ን ን لایب‎ SS ا اا‎ 4 
یں ا ای ارت پا یں‎ » ar نيا چا‎ ms E SOOT ple ስ. E N 
H O Wy RAR RAS PD ا‎ Ji. E NG fr ^s, Dux کاله سا‎ no 
«1 ካፋ Hef” n ta ENTER Li 4 "4 ور‎ E A DAT Wasa. 44 اي‎ 7 ኑትን ۴ ښوپ پو سا‎ a E a 
سا دی نار وا ود سج‎ OO Ie ںا یں‎ EE n" HL لاله رول یه ها‎ e aD 
^ LEON TIENT vas A “n E A^ یں‎ a رووا‎ Y 0 t ብ ማን Ree ihe رېل‎ errr 
i PSP P 6, Nu MA MUA Ue ا نه عوابا و‎ A, EE A feo ۷ ليه ما بيليا سک‎ Mid سا‎ ጦረ TN N 
8 ١ NES یں‎ 02M ak a وف‎ 0 NEU ርር > WA ቅት) ال امسا‎ E V 
ድ دم ری و یں میں‎ NEA LE را‎ ትት ብ ገዱ 4 au 1 HNN 
LED 4 ኦት TOT PE IPIS m] امه‎ Nh LEM. t ተን ዚ ኪቱ ALS Mane نو‎ 
Ke ںا‎ 7 Wr AC UU "PES 38: AJ a 
| ) ምታችን Agi ተበት ችን ا و‎ haa A: hana 
P £ 


INTE ረዴት‏ سرن 
የመን L] 27 amen n‏ شه لي 
n x‏ سی NIHAT‏ 


LII h 1 | 
سم‎ I bu لرل و‎ A. ال با‎ 










لاک اس ا s AN‏ ایا 
3 



















































































[E Ce‏ تد وش 
اس و و بر ሺ ን ያቅም ZI P n [SNP Dm uh‏ .,4 
j bebri GEST‏ می یں ات o ከ mu 4 ar‏ ریپ ا a‏ سر سیا مور چا 7 + ار 072 
پا اف سم የንባ ጨረ gem. ቃራ) TOTTE = AT a MEL Re Wo RRA Re dees Ae‏ ۹ئ0 A‏ 
DEN YN HL NR:‏ خا يلو ری ا 4 OH‏ یں رو ورہن وک i MA LOCUM ሸክ ዖት Is [ELT ie * he LEE N Dar Vu‏ 
ወን ትስ ተምሮ ር ም አረን non‏ په نه ar er AN ٢‏ ا ای پا ل وا و 53 ای وو یہ : 
سار DAVA‏ ا ቴዲ ቂ .6.፡(8:3:5ኔ / ረ ዬ.,ኦ/ል<‏ 3 ںی ا ا رت ri‏ ا A. LANE Ee‏ 
ا + ا .۵ سم e mes wp APT ካዮ‏ ید یا لک یں با وت yy tee hy‏ زاو Den 1 dra y ንር 4s Gy AP ae‏ ۶ مج م۸ یم 
e nadia -ዱ ኢ.‏ یں C PA,‏ ا ا m Us per 1 LUE ኣ Pw PT t‏ رج سا NE PE L ER ት‏ نا 
E‏ دک و میں اک 5 یک سا ا ا عو رو ور سی LM LS TI č ዳያ 1፡ te STEM‏ را ہا RM:‏ 
و sien ue‏ 0 9 ۹ ا ریسا Mee HD CPU ner‏ يلد ቪን T‏ نی و Mb A... ut MEILEN Un EY‏ | 
ESAE, f.‏ انا 01 k‏ پوس اب لوج E TEL‏ ا ا او یں ہو دل ` I‏ داد 
وور وله 000 TON REM Re‏ د پک eM ae PU MR RC R : የድ ገሜ ٨‏ سا 
ete ^ di M‏ یں 7 fg Y i 7 DE RE M HN ኣ‏ 
eu EU ACE 5፤1 CNE PETIT‏ / 
ELI‏ 4 + 





ہی کا سر یو و ات 
0 با ا ای او رر ہیں ود 
DOO MC d‏ ا um‏ 
RE: ٠ | [C TM‏ ل۷ 
Reta A Ve: TN‏ 


apt Ua ela LOT PM 

UELUT S Be A 

۸ ےم یا 1۸ا ری 2 #6 
E és ٧۷‏ 


ren eL MC 










Uwe n'a 
QA POT NIS 









ام ری 
b)‏ پا 


















Mio d 






LLLA CIEN 
ENTE nm 















ا و ہر 

Lud e im له‎ መመ 

DA 0‏ عد 4 كه يرا 

or: Me er are ark CERT M‏ ہے پیا 
E lata a? 4 ¢ r hr A ር‏ 
A ER "I DM ቅቤ) A nh‏ و 
WE ERP E‏ ميد D, ak DEN‏ 
REICTE A ae LIN‏ 










LI! vx DT ایس‎ d 
ا یی 2 گل ا ا ا و‎ ነ. A Pri 
1 45“ t EN d 
oy E ETN O PE a: 
EL TI Api s LiT GLOTT TETEN 














u h Sh Cae Ree Ly اپب رپ‎ 
PAL Bn 3 “uini EOM به‎ UN ኣሪ 
وا‎ 








ا 












































































7سس 
وه FF Mte PHA P‏ ا سے Tani‏ کو سا 
ئن 00 DR EU‏ وسل 7 A jm LL UNE Wale‏ 
ALI‏ ین Dena g ን ፈት) FAR ን አላና ው ጭው‏ 1 
را کل اس و يله سا د ېرون مده E an‏ ری يكبت ከዕቢ‏ ارچ ا اپ را 7 PR‏ ,^ 
Ay‏ اریہ እን 42 ROR Kau METER IE LA eb ud Ar‏ 7 و K? *ህ ve TE‏ یا 

LUI, حا لیخد ول‎ M I RE D پر‎ 189 "rode و‎ 

8 Lp TIL es Pad, 






e a ed ell 
د لر سه‎ ٢ ٢٣ 


پر አርን‏ وو 
E OE TE c‏ ما و 7 


UI ۸ 
یا ا ا‎ 4 /ዳ4-ጫና3 ١ ንንዮ o 





ሚሜ d ኣኻ 





የ ው ا‎ ate ፉ- 










































يو 
A ያቸን‏ سا 
ቅ RTI a‏ ا Cee‏ 
کا رہ odio dos TT EA A tft Lob ERE I “Mm na‏ 
ዓይላ PIS ረረ LL ES S. 6‏ ا کوس Uae የን በፈ የ ገይ ህክ ው‏ فا 1 : 
راب لود M‏ پا ب« ب CERTO RDO EE‏ لد ።ረላ ۷ DELE ሺ... HOA NO ATA IS‏ 
۶ ۲ رو رش a‏ مد میک و LEEREN,‏ پا أ ؟ ከር ከገ ክህን PETI DIDA‏ 
PED E የ ሽን EENE TERE TENATA 4,942 37: ማን ት በ‏ 2 
በስንኞች‏ جا اس رج “ዓን ህሳሪ መ.‏ 
fa P arn,‏ 
ፆኔ/4" Dr የዩ*“፣ያ፤‏ 
Us ።፡ m) k 9‏ ای 








ل ا 
سیا Mb ni eg‏ را * 


: ا ببس وٹ نر جو لوت و" 
ا oi EAL‏ ا و پر یں [ DUET‏ 
ےھ بک لیے رھ 
LE ELA‏ 


d‏ ینن 

OA اس شس‎ ከፈ 2 rh 

4 ag ید یس ا ا ید دہ‎ 
É AS doin. Bhd ka va په و ما‎ ١ رعا لی‎ 
MEL ትን et, LA PETERE LUE 
٠ ein ጋ. D^ ILLU CH ne ا ری‎ 
ት ንብ 1 '* 





ابی 
.)22 .14 
وگ 



























«athe 
Pri er 
CEIT "dd 2 ٠ E 
SALDOS o PU ne rhe ን. HA 
ر7‎ 1 ay ا وق رق‎ OMS KELLE E TAr D 0 PS 
رو ری مہہ‎ ር 7 #.ክኳ.ዳ/8../'ላፖቲያ یبا‎ dio ። 
ር ል ሴዳ "ን ታዝ ቸክ E EGTE ; K T 
سو ریرہ یی سرب‎ 03, ORE cree 
Ur ا ا ہی میں یں ا‎ OW a 
ndo mé ود سنا 31س‎ M 4¢ 















ነር ማፅ 




































































: یا‎ a ፈይ ا‎ 
1 ni LE PO #። Ps "“ 
4 چٹ یں یر یہہ‎ 
[T e maf 


ia A ahis 3 TEE PES 
٢ 





Lae TIME‏ به 
ይ DOC [UN PULL T P‏ 
እ አር RA Te Afi VER Mac m]‏ 





























EET 
PATI ስ ተ sake ary le اځ مته که د‎ 

A ETA ER) በ ራቸ ላሞቹ ian, ومس‎ DS سا‎ ٢ peo 
የንተ 0 LENS را و وش‎ ۸ 


و تج DI‏ 
LÀ‏ 1 ا سی 0 ri‏ 
















RELATA 



































































Br 
فص ای ہیں میں شیج‎ 
4 ره‎ ore UE Ed وه‎ 
ا ور‎ PEG و نونج ود‎ 1 UV, لورد مسوا‎ do 
ኮክ Rss DE A TA LA Nya 3 a لی یر امش 7 وق‎ LU ራሪ ممع دد‎ 
اا‎ hete IR eri LEA MIT ሀያል RHEE " 
.ያ። ቋል a ርኤ. و سا‎ dX E አሸ ና. [S SE UNE IET 
د‎ ra tA m) vile tag aro tn اکر‎ Wek gata E ት ኹል bri ት و ہے تج‎ 
ور‎ ብር MP MAC ERA "ال ود سا‎ ። سیر جا ريه ييه‎ ሙኤ ርና ትን 
P ier U و‎ Hy ማዓ) ام و وا‎ ን ٢ PEE q 
EET ‹ ELITR UL UTI . HET ات‎ ት E 11 8 
ا جا‎ É وی لال لہ‎ Bo SNR "Aw FP و‎ e. ME Exe v ITE E 
RIA ዛ 7 NS ትቂት ት ስገር ዚን eC. dU ጣያ..- ፄ። Mis ት: Lex 
ارس‎ Wa يعاد كد بد‎ e و سای وی‎ የማህ ያ/ኒ 
ALES CTS" 








Utt e D ET 
ትት ከን ይ ፈርቸ ሜት 
መ ተር ያ ላንተ እት ኮቴ ا لو دا ا ری‎ 
: 


na ni cd 
6 14م‎ a ا‎ አ rc evi a 





ET] T 
DET 

0 NE اھ‎ ar 

0 





bra MMA PE ME 1 






















































































m 


یں و وو فی 
کی اس ابی با وب کید کی ا و ኩነ ት IS‏ 
ایک نبرا یتب A TARA‏ را DOCE ኣል XA 2 3... ። r ቶብ‏ ا نكري می 
nier‏ ار رر ما ۵ JT Edag E le‏ کیا اہی £ F‏ 
TE UH Era‏ ار $ تر رہد Ew, rJ FON‏ ^ 

1 4 ةا ا ہے کو ا انا‎ NOH گید ا کر کی‎ EX EE yas 
E بنا‎ A و تد‎ ٢ کل کے رر نز‎ AU CU TEE Nus ws 
, In sm: سن پا‎ LUE LE MP RITE E E ا ا‎ zii HII 
5 ot ۷ : نو “و و بلا ا‎ 4? ርዋ 
n ل‎ A o IEF: DIEN ںا‎ e EET "os a MA 
2 A EFLA TAT نہیں و "او‎ AM nive گی‎ au 
me ع فيو ما‎ ስንኙ ጢግ ለዊ P TP, ۸ یں ویر‎ One) 
m DLP EMO AT ja emi at. 
Be 


LAT ደ ከር ax) 
I" با‎ mm dh 
ma ناج‎ IE 

3 E ens un, 


DE yt POL و‎ 
EROR አኤ አው. پا دلا فو‎ 


m‏ سو 
P‏ 


٤ ኣሸራ ት 









ریئا 
ره ېره و سا ورگ el‏ 
ای ا وم سڈ ye ዝንቅ ite brett orm‏ 
ድን ٠٩ Fe‏ که اد وو DES {NII er4?‏ 
b eT mu DIT‏ ۱ 
کروی EA‏ 


کے ریلم 
رای زی انی بج نو 
EL IM hê: TI WA tes,‏ 7 
Ee DES aT MES n‏ 4 ڈیہ pr rh‏ زار ም ን‏ 














5 
ን ን 







ያል‏ 84 ریس لیہو 


سا በስ‏ رو 













M 





















Lu‏ د ቁ ጣቱንም ተት ጋ) ነ‏ ای Y E t‏ وھ 
ers‏ | و SPA E ia Ms‏ ; 
"mor 5 P‏ 
d Nr‏ پک ایا d‏ ا E META‏ ا 












7 ንት ሎሉ AN لد کا‎ PIN 
پا کر مہ‎ VM a سه سی‎ ና ንም ۷ 
ودي‎ ንን 0 


ነቁ‏ یں ملم 
کسی اہر بش A‏ چا 















Es 


bbs 
44: ኤተ ይና) 




















. ۰ و‎ ትኩ ጎዩ ተጉውኩ 
ር ን tt, ب‎ 



























































































و ا به بل መቐ EL‏ مویق 
یا یی ሼሪ : እን ማሮ)‏ ووو ሰ‏ ا یہ 
پر ETE ሰፈ‏ ری ው ብ አቤር TES‏ ات .74427 እ) በሻ‏ 
S UM‏ لس برك AA ት‏ مر 2 پر اي Pato‏ 
LN na ዝን ደፈ PETI UM Ph ea ri!‏ يق rA 0 Ahan‏ 
ርቀ ፡‏ اچ LITE‏ ہر یں نه رت oF ae‏ یں باں D ፻፻፡‏ 
t‏ أن سم tA ይር ን "EN i E E D m ELIT LS‏ 
یں PTS‏ ری ہہ E‏ دس ES 7 bae DIM Tir TE EI‏ 
و ያ›ዛ2,ሮ ዘ‏ 










7 ይይ 

AN I ጠየም ሎው) aU ت2‎ 
ای ےر تو وا‎ bd ای کک‎ 
a M. LUE D ہیں‎ ን ው LE 
PO we ans ቀያ ያ ži E 
S رو ا‎ 8 TR RRR 
7 لو نس‎ 
a E Es 03 و جد‎ ET] e 
5 یھ‎ ያመ 40 

un Lr E EE TEE 


I UP እንያ ን‏ دوگ eer‏ رش 
PET DE Mod rua S‏ 
ier LEE PEN እ ን ታሪ ur‏ 
RESET C MU LETE") a‏ 
ود کو ور رر دی میں ویو لو کن 

ብ ለ.) AT ATT € 
چو ویک‎ Ln 
Li "aya, ER SRTA Aa ۸ E 
MESI Afia ie ። "ቅል፡ End X EET EY 
زی گر لو ل ناو‎ n 

0 Es እን የንን یں‎ ሦች ተ کی‎ 
am ut EEE ትካት ገባሁት on 


EPE APESAR | Eq نو‎ ሑክ 

Mio LIP.‏ و ریو ود d‏ الي 

TD D REE 
ES 






























































I‏ اول 
it pats‏ 
Rus +‏ سیر 











TUR E (us 0 
”ریو ا‎ ve peg 
p 















































































x 
EPA T PH 
rl ٧ مزا پو يږ وه‎ E P P EU 
2 5 ای امرف ا‎ 
MM ow رو ری 8 ا‎ 0 
Ln ELLA اک سل د له هن‎ E ት ቤዬ E EPA 

RP Leary ats ት. 

E 3» IE 

Fh EE‏ وب 


አኽር RT DA پیر ایک‎ 
E BET) LA LP 


رات ہہ 
رود 


14 

Ai ተፋች AA 
EOS "E nr [ELIT En 
ሚስ PEU 
و سا‎ 
ال فب 4 كذ‎ af gre 

Se ነ 
LI 




















f RETT] 





سیا ہہ نیس 
gel‏ ها “ويام ويم E acr.‏ 
و ተቸ ሙት.‏ ا دہ 
"ኗ E‏ کے ፍር‏ 154 0 
m‏ 


n Aa hd‏ کر 
ال nant‏ و E‏ 
i MIU M Et m 0‏ 
می یی 

ዓሕ “የት የቀና UE 
KEAP m s~ SINE Ln eut 
qun ا وی ا جا‎ 








D 















à.‏ د په 


EFFET n‏ و رل ورد 
ae‏ و )7 ይ‏ 
LT]‏ 2 تی فی کو ار و 
























"M ss 
f AI ۰ھ ا‎ 7 : 
3 


"i D: M 5 
ነ L LOL] 






BALL RI LUE کرو ا‎ 
ا ا تج‎ ይ ALTI 
ግ : ያው 
















7 1 ^» SA 
TH DEO OL 
SE ት ۴ IU اپ‎ 
و ار ور بش‎ 
سی ور‎ 
LET ERA] 










5: 0 BE Keg 2 

“4 PERAR m He 1 

i کر یں‎ aster ass 01 
x وو ار‎ EG CAM ps gs 


ደ و‎ [up k 
-ጻ" ቆ፣ 7) 1 ۶ 1 “a 1 
FEET, Dr RED TIPP 














































۶ 
4 ንን ዕት) moa: او‎ [ESTE 
نیا چو واډ‎ ee ia Baie او‎ 
ንመን Nm መ statt DE 
معي بلالا‎ te P 
do TET 


و وگ سا 7 #:7፪ fe‏ 
وی ا وس 


: S HALE L ጊ# Aig sak رو‎ ^v 
N 7 


Aye‏ ري 








0 ; 4 
وار پوه و ا eu‏ 
مور እን ኤስን ያን‏ 7 
p C‏ ا و EF‏ 
مه da‏ ېر 
مر رر پر 









































d ት መ DOT 
E سا و‎ ያኦሪኒዖ. م‎ 
Conn 7 


















0 ۳ 
at لا‎ Y 


يکل ناو یں ای پل 
ir g‏ نک اه LT‏ 


رب 
T gore) E LR ES‏ 
2 
























K سو سا‎ 4 
wg” اث ۴غ رو ہی اس یپ‎ Er 
مز لسر میس‎ 237 4 28! ለሻ] ደ ያን NC, MADE E 
ا ہچ 4 کو کر ند‎ C. Dn : jy یی‎ ie 
: ጹን rur EE ቀ ATE 
te 2 UE 


RES Bry‏ لا لو 
Sg pt at‏ جا و ا HAP‏ 

ې D‏ سر سس اا رڅ و 

እ‏ ا ور 








































































































































EN, 
EF HE 3 ግ ም. 2 
ue ag ate CARA! 
7 ون‎ T TD ^e Er و‎ un ٨ nm 1 او‎ <2 
DK d DEI A p y 8 SAU አፍ r eA E ES ሆራያ 
E] اور ری تر‎ 1 MP. PE 47 ያ=4 # او ير‎ 4 
4፡7 አዴ. 7 ቪም ክሴ) ro ہوجو‎ B E Ese. La ij را وا‎ ጻጸ አደፈ زیر‎ E 
7 0 d ፐን Dee پر برا‎ እን. ንሳን) usd LAR LSAT ېو‎ gU Na eui 0 ; 
m PA , 4 eer Uo a Tals Waa 4 لی‎ V کے اید ا‎ ር 
| 0س‎ E VES رز زاس‎ gta "# E ሥቅ ት 4 الس‎ mug ٩ IER 
a ሺ የን E T Et ገይ. Dn y زی ا‎ FEE, Ws 
کی‎ IP بس ٹزو ہی اس سس‎ ee و‎ ZA 7 ረይ ቬበር የ ae 
ም P hr PLN ESA RR P Md F * 2 IEEE 
7 ev ial X ir eo LP IP ازس زوس انوس‎ 
e یا | ناس‎ NL 
4 A 
E 2 : 
1 


MATT 
FEET 
አጁ ورب‎ 


یا 








4 LATTE 
ነሞ HELPS ም IPH لیا‎ 17 ۴ EM 

' CFLS کی‎ HR GE 

P Pa d n pL پک‎ 

a‏ که و PE‏ کا تق 

A IG پو ا‎ P eb ir 

"e ong HIT 























TI f, وف‎ Aas ۸ 7 0ي‎ 
7 į pex M و‎ 7 LET P RES 







































ELTE ado har be 0 
na ا‎ te در بس‎ e en 0 Mp 
A ARS TITE A یں‎ ተ ር 
: 0 o E do 
LI e y ای‎ p mp n یا‎ i 
بر‎ dus ሚይ ይ P ad y (Ver am ردان ولاو و د سا‎ T د ید یر لی‎ 
uo u^ Nj ብ 4 زا ند‎ m AIC a d Lum M 
1 7 یوغرو خو‎ ተው ER LI sot DI SS ار لن‎ gt 
ተብ] " t ہیں تس‎ a Lar) PETI OCA Nu WA TIO አልሉ AM 
Ros رت‎ ተያ ያል FID TO! د 4 ایر تنا‎ PF Dr 
Md 11 رہ لس سر پر ور تیریہ یس‎ NE 







زی اک پر ساٹ ህያ‏ 









رکرو سو دا 
JS 7‏ 2 2 ا ںا ډو FRE AD‏ 












A 23 "T * ሰር» 4? 2 (^ t‏ يت 
Vo TE IW nti vas : "d‏ 
Jw s ASS E Ty E d ٢‏ اسنا ا و اہو dé 1 ክህ) OG ሃ‏ 
T‏ پر یں رت سر کس سیا NL EE‏ و 
.یں نسولنا گی 'ርሬኔ. Y i VS mur‏ 84 


“In HU ቃወ * 


. ጣ- 


ይተን አ 
ፍያ 





ነ ሸር 


ከ ር یں میک‎ 
P M MK e mEn ETE ^ t RUNE. 
۶ 


7 نن P d‏ 
R‏ . ال لودو ዶ”“ኙሦ‏ کی رر وو شس 


Swe] ا‎ DS rg 
M AAA e DD اد و یو‎ d 


DI iba ا سر‎ 


> 
٨ 


















a Ap‏ ېا 
ey 5‏ ۸ 
"COSS‏ یا 9۰ E ra 0 f‏ رو 5 r‏ 
PH‏ مادام 7 ا TM E q‏ 

لور سی 1 : ‹ 






፡ 
“ያ پ25‎ 


5 اود بالا دنم‎ 
٢ uf 3. Ee Fd 


M f አ MN ar A 


1 نس‎ ig 
اليد وی ڑا‎ 
Re LIE ደ 

ሥቫቃ re eye d 












Ua 
: و‎ "uar 


HERI TD “መጨ 
MC AA ری‎ nae 












74 پروی ع مور‎ T 
YF E نول‎ "n pror ር J 






































Y‏ ات می و پگ وا انت مرکو کی 
gr LN pcb de x he‏ ووه لړ را دد اا q Lr sia ovis y vs er‏ 
کی DA ya ኤር vei SYM 4.1: ኤን d ይረ 1 ከለ ዲር‏ 
ام لہ ور اھت سا Medo i.‏ £ نہیں art um n m AN ME 3 A dE RITE‏ 
ten hl e‏ ای Mk LSE‏ 04 يو پونوند لو ay p‏ بت پا rd LP ER‏ 
ሰራ ገጽን‏ ا ALA‏ از و اس کیا u F:‏ وو داع ም A‏ رق 47 4 7 E E‏ 
mu ተ ያ Er PER ne‏ 
eee 8 "TN‏ : 
وو AE d ue‏ کین Keu ንቅ‏ رب uses EN‏ 
A ERE ከ 2+‏ روو رن ا ا لم 
ہے مع we‏ کی کو کم 4 پا و Pay erie‏ 


[7H > i5 0 رخدنه‎ a TEY qu 
8 a وی کی و : یں‎ vi እ መ Oed 
በ da 2n 
الو زور سل اا من‎ 
ده 7 " ما‎ Tet Mr ده‎ 
رک‎ 4 po É po Dau 2 کر یں‎ 
ADS MM "A Li ES BEL ዱኮ فا‎ IE 
ሌጅ ተ ይ መ یں‎ ይት کیا‎ ያቸ ብነ “ተፀ اث‎ 

bed ይ.‏ ا یل gag‏ پر ا spa አኢ‏ د سب 

q pe ያ#:25ዛና ዓ بل دواد‎ & Du ፉፉ هی‎ E 
dis ۳ eos S porta کی ہیں‎ i کر یا‎ 
: لو‎ =57:፪1 det ጊራ ን ም ا وس سا یں و‎ POOR 
7 Ni رس‎ ^w Mater كسمي‎ እ) Lr inet UM نس ا رر رو ری‎ ٣ 
ANS LTR E XUA, RE PE 
انا‎ ኢቦ ይ. AUI [AT 
3 





: E 9 
NE 5 


یب 
ہے و 







4 
1 











و 









DE 




























as እ ክብት ል 
با‎ No LE I و کے‎ did 
p ههه‎ LA NI ولو‎ Y ند‎ E ZI 
١ OUR ^ Ma : or TE d و یس‎ er 
ا‎ DT ور ونم لماكت کک سر یا انا‎ 
Tete yy yd: 4 3 FIM یا سر‎ LM 
۳ 4 ا‎ 


ee EE ek‏ پر رفا کٹ را سیر 
ኗሪ ን t መ ያ ተተ ነያ ይር 0 bo‏ 
رر PI ተ ም ቀላ‏ کی ا ራል‏ نلا سل ል የጅ ሻጠ“‏ 
"m HE ዳሚ‏ سو a‏ حم DM I a‏ لسن 
bie qt‏ 1 ا یپ ናም‏ 






ጤቤ ባ”.‏ رک و ال نپ 








چو ا 

















NAVAL POSTGRADUATE SCHOOL 


Monterey, California 





THESIS 


AN ANALYSIS OF THE INGRES DATABASE 
MANAGEMENT SYSTEM APPLICATIONS PROGRAM 
DEVELOPMENT TOOLS AND PROGRAMMING 
ENVIRONMENT 


by 
James Frank De Stael 


December 1986 


Thesis Advisor: Cae Thomas wu 


ትን ንያ፡፡፡ ፡ ስ for public release: distribution is unlimited 





ellassified 








iECURIT Y CLASSIFICATION Mt A 
REPORT DOCUMENTATION PAGE 
د۱‎ REPORT SECURITY CLASSIFICATION ١٦ RESTRICTIVE MARKINGS 
Unclassified 






ta SECURITY CLASSIFICATION AUTHORITY J OISTRIBUTION/ AVAILABILITY OF REPORT 
Approved for publie release; 


enc uTITISmnes unlimited 











1b OECLASSIFICATION / DOWNGRADING SCHEDULE 


3 PERFORMING ORGANIZATION REPORT NUMBER(S) $ MONITORING ORGANIZATION REPORT NUMBER(S) 


NAME OF PERFORMING ORGANIZATION‏ وز 
Naval Postgraduate School‏ 


6b OFFICE SYMBOL 
(if applicable) 


52 Naval Postgraduate School 
x ADDRESS (City, State, and ZIP Code) 7b ADDRESS (City, State, and ZIP Code) 


Monterey, California 93943-5000 Monterey, California 93943-5000 






Ja NAME OF MONITORING ORGANIZATION 






la NAME OF FUNDING / SPONSORING Bo OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER 
ORGANIZATION (If applicable) 








i« ADORESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS 


PROGRAM PROJECT TASK WORK UNIT 
ELEMENT NO NO NO ACCESSION NO 
| TITLE (include Security Classification) 


BN ANALYSIS OF THE INGRES DATABASE MANAGEMENT SYSTEM APPLICATIONS PROGRAM 
DEVELOPMENT TOOLS AND PROGRAMMING ENVIRONMENT 


PERSONAL AUTHOR(S) 
De Stael, James Frank 


Ja TYPE OF REPORT 135 TIME COVEREO 14 cate pe REPORT (Year, Month, Day) |'S PAGE COUNT 
Master's Thesis FROM TO 19 December 125 | 


6 SUPPLEMENTARY NOTATION 





Ps 


7 COSAT! CODES 


FELD 
| Ec — 
| ) 1 j| 
3 ABSTRACT (Continue on reverse if necessary and identify by block number) 

This study examines the database application programming environment 
presented by the Applications-By-Forms (ABF) subsystem of the INGRES data- 
base management system (DBMS). The development of a bibliographical search 
ma report application program is discussed. The operation of the applica- 
meron program is described. Positive and negative aspects of the ABF pro- 
igramming environment are examined. The use of INGRES Query Language (QUEL) 
and Operation Specification Language (OSL) are also discussed. 


18 SUBJECT TERMS (Continue on reverse if necessary and identify by block number) 
INGRES, Applications-By-Forms (ABF), DBMS, 
QUEL, OSL, bibliographical search 












0 DS'IRISUTION/ AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASSIFICATION 

` UNCLASSIEIEOUNLUMITED ርን SAME AS RPT (DOTIC USERS Unclassified 

Ta NAME OF RESPONSIBLE INDIVIDUAL 22b TELEPHONE (Include Area Code) 
Chin-tang Thomas Wu 408-646-3391 5 6 

10 FORM 1473,84 MAR 83 APR edition may be used until exhausted SECURITY CLASSIFICATION OF THIS PAGE 


All other editions are obsolete 


| 1 


Approved for public release; distribution is unlimited. 


An Analysis of the INGRES Database Management System 
Applications Program Development Tools and Programming 
Environment 


by 


James Frank De Stael 
Lieutenant Commander,’ United States Navy 
B.S.E., Purdue University, i976 


Submitted in partial fulfillment of the 
requirements for the degree of 


MASTER OF SCIENCE IN COMPUTER SCIENCE 


ABSTRACT 


This study examines the database application programming 
environment presented by the Applications-By-Forms (ABF) 


subsytem of the INGRES database managenent system (DBMS). 


The development of a bibliographical search and report 
application program is discussed. The operation of the 
application program is described. Positive and negative 


aspects of the ABF programming environment are examined. 
The use of [INGRES Query Language (QUEL) and Operation 


Specification Language (OSL) are also discussed. 
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|. INTRODUCTION 


INGRES is a minicomputer-based database management 
system (DBMS) developed and distributed by Relational 
Technologies Incorporated (RTI). This work assumes that the 
reader is familiar with the various classes of data bases 
and therefore, without any further explanation of the 
various database classifications [Ref. rI it is simply 


stated that INGRES is classified as a relational database +. 


The noteworthy feature of INGRES is its visually oriented 
user interface. Rather than presenting the user with the 
"normal" text oriented display, INGRES presents the user 


with a form with which to insert (append) data into the data 
base or with which to extract (query) data from the data 
base. As has been seen from the user interface research 
done by XEROX PARC, Apple Corporation's Macintosh Division, 
and others, there is an increasing trend toward more 
visually oriented user interfaces. Chernicoff ( Ref. 21 
explains this trend as a reflection of the philosophy at the 
Macintosh Division that the user interface should be one 


which presents the user with a "metaphor for life" hence the 


———— مدو ۲5 ۰ ۰۰ ۰۰ :هد امو مهمسا مسین د هد ١‏ همی ت سهد هو وو مه ۲ نو هه کیت 


ہ۔ مج مچھمہ ہو ہسمے جم 


‘ As opposed to a hierarchical, network, or other type 


of database. 


Macintosh “desk top” with its associated icons for trash, 
files, documents, and forth. Although not as elaborate 
as the Macintosh interface, INGRES does present the database 
user with its own "metaphor for database life” and its 
associated icon is the form. As explained by RTI (CRef. 31, 
"A form is similar to a paper form that you fill in. A 
computer form appears on the CRT of the terminal, and it 
provides blank spaces in which the computer displays 
information or you enter information.” In addition to 
providing the user with the form for data entry and 
manipulation, INGRES also provides the "report" and the 
"graph" for the formatting of data output into a variety of 
formats. The INGRES DBMS is composed of several subsystems 
which will be described briefly in the remainder of this 
chapter. The purpose of this thesis is to examine and 
critique the INGRES subsystem called Applications-By-Forms 
(ABF), which purportedly permits the user to build 
independent database applications programs through the 
manipulation of screen based forms. The examination and 
critique of the INGRES subsystem Applications-By-Forms (ABF) 
will be accomplished by the development of an independent 
database applications program. The development project is 
described in chapter two and the results are presented in 


Chapter III. 


A. INGRES/MENU 

INGRES/MENU is best described as the top or executive 
level of the INGRES system. The user is presented with a 
form (Figure 1) from which he may access any of the various 
INGRES subsystems. INGRES is particularly easy to use in 
this mode due to the abundance of on-line help facilities at 
all levels, beginning with this topmost level. Some of the 
fundamental knowledge the user must know is that a screen is 
actually composed of two entities, a form and a menu. This 
conglomerate is called a frame. The user utilizes cursor 
control keys to move the cursor to an item on the form and 
then presses the "menu" key to select an operation to 
perform from the menu at the bottom of the screen. The 
operation is specified by typing the first one or two unique 
characters of the command's name followed by the "return" or 
"enter" key. The menu key is generally the "escape" key on 
most terminals. This method of selecting an item and an 
Operation to perform on it is consistent throughout INGRES. 

In Figure 1, the menu is the line that reads, "Go 
History CommandMode DBswitch Shell Help Quit". The 
remainder of the screen is the form from which items are 
chosen by placing the cursor on the same line as the item 


and then depressing the menu key to select an appropriate 


action: 
Figure 1 illustrates all of the subsystems that may be 
chosen from the executive level. Many of the subsystems 


form related groups by virtue of the similarity of their 


effects. For instance, "REPORT", "RBF", and "SREPORT" are 
all part of the INGRES system that pertains to the 
formatting of reports for data output. They will عط‎ 
described briefly below. Similarly, "Query", IDEE and 
"QUEL" are all methods of formulating a command to retrieve 


User specified data from the database. 


Br PNGRES/QUERY:- QUERY-BY-FORMS 
INGRES Query-By-Forms (QBF) facilitates routine 
Operations on a database. These routine operations are: 
Query - the retrieval of data from the database. 
Append - the adding of data to the database. 
Update - the changing, usually for the purpose of 
correction, data in the database. 
Delete ሀ. 9፡፡. በ5 Of data from the database. 
These data manipulations are accomplished on INGRES 
forms. There are two methods of obtaining a form on which 
to operate. First, since ም ር Systems are generally 


thought of as storing data in tables, INGRES can and does 
use the information from the table associated with the 
particular database and query to construct a default form. 
The second option is for the user to create a customized 
form. There are several methods for creating customized 
forms, but the simplest method is to utilize INGRES/FORMS: 
Visual-Forms-Editor (VIFRED), discussed below. .The default 


forms are only satisfactory if the query is relatively 


simple (i.e., has few elements) or no one other than the 
creating user will be seeing the form. 

Additionally, QBF includes a "Join Definition” phase 
which enables the user to define joins between tables ina 
relational database, selecting only those elements desired 
for display. 

Figure 2 illustrates the opening screen of QBF when 
called from the screen of Figure 1 (INGRES MENU). lf the 


user simply orders INGRES to proceed at this point, by 


issuing the "Go" command without entering a form name, then 
the screen appears as in Figure 3. This is the top level 
screen of the INGRES/QBF subsystem. All of the | NGRES 


subsystems may be entered directly from outside the INGRES 
system, i.e., directly from the UNIX operating system shell, 
by typing the appropriate system shell level command. lf 
QBF is entered in this fashion then Figure 3 is the first 
screen seen by the user. 

Queries may be made based on either a previously defined 
form which has been assigned a QBF name, a table in the 
relation, or a defined join definition by issuing the 
commands "QBFname", "Table", or "JoinDef", respectively. 
These commands are executed from the command menu of Figure 


Su 
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er. ۳۳ ٣٠٢٠7۸۳٣٠٢۰۲۱۷۰ VISCAL-FORMS-EDITOR CVIFRED) 

VIFRED is the INGRES utility system which allows the 
user to either customize the default forms provided by QBF 
and other INGRES subsystems, or build a form completely from 
scratch. There are a few terms which require explanation. 
Any form in INGRES is constructed of trim elements and 
fields. Trim is text which appears on the screen in the 
form of explanatory notes, instructions, etc. Fields are 


those portions of the screen which either display or receive 


data. A field has two components, a title, which is also 
considered to be trim, and a data window which either 
displays or receives data. As with most common computer 


languages, data elements have types such as character, 
floating point, and integer. The capabilities of VIFRED are 
primarily the following: 


- Editing the textual parts of a form, including trim 
elements and field names. 


- Moving elements, trim or field, from one place to 
another ona form. The title (trim) and data window can 
be moved separately. 

- Add new trim elements and fields. 

- Delete existing trim elements and fields. 

~ Edit a field's attributes. 

The above operations are also consistent with and 
comparable to those in the INGRES REPORT subsystem. Figure 


4 illustrates the opening screen of QBF when called from the 


screen of Figure 1 (INGRES MENU). If the user simply orders 


ii 


INGRES to proceed at this point, by issuing the "Go" command 
without entering a form name, then the screen appears as in 
Figure 5. This is the top level screen of the INGRES VIFRED 
subsystem. If VIFRED is entered directly from the UNIX 
Operating system then Figure 5 is the first screen seen by 


the user. 


D. INGRES/REPORTS: REPORT-BY-FORMS (RBF) 

The RBF subsystem is the complement to the QBF 
subsystem. RBF will provide a default format for data 
output in a fashion similar to that of QBF. The user also 
has the option of editing the appearance and content of the 
default report forms or constructing one from scratch, also 
similar to the capability of the QBF subsystem. RBF has a 
visual forms oriented user interface. RTI (Ref. 3, pg 4-12] 
lists the following as the characteristics of a report that 
may be modified using INGRES RBF: 

- content and placement of the report's title 

- content and placement of the column headings 
- display formats for data items in columns 

- page length (number of lines per report page) 
- underlining 

- how rows of data are sorted in the report 

RBF is only one means of formatting and producing 
database reports using INGRES. Another is the REPORT- 


WRITER. RTI describes the REPORT-WRITER as ", . ر.‎ an 
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extensive program that provides maximum flexibility in 


specifying and formatting data for reports." This increased 
flexibility however, comes at the expense of the visual, 
forms oriented user interface. In order to take advantage 


of the increased flexibility available 6 the INGRES 
REPORT-WRITER, the user must learn INGRES's own Report 
Specification Language (RSL). RBF does provide a generous 
subset of the report formatting capabilities of INGRES 
REPORT -WRITER. Figure 6 illustrates the opening screen of 
QBF when called from the screen of Figure 1 (INGRES MENU). 


If the user simply orders INGRES to proceed at this point, 


by issuing the "Go" command without entering a form name, 
then the screen appears as in Figure ٠ This is the top 
level screen of the INGRES RBF subsystem. ا٤١‎ RBF is entered 


directly from the UNIX operating system then Figure 7 is the 


first screen seen by the user. 


ES. ENCGRES/GRAPHICS: GRAPH-BYT-FORMS (GBF?) 

INGRES GBF is a forms-based graph definition facility. 
lt provides the user with the capability to format data 
output from a database into the form of graphs and charts 
instead of, or in addition to, tabulated report format. 
INGRES GBF also provides the user with some editing 
capabilities with respect to the final form and appearance 
of the various graphs and charts. RTI (Ref. 3, pg 4-14] 


indicates the user determinable features of GBF to be 
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- the data to be graphed 


- the type of graph to be used (e.g., bar chart, pie 
chart, scatter plot or line chart) 


- line types, dot types, crosshatch patterns 
- content and placement of the graph's title 
- content and placement of the graph's legend (optional) 
GBF is not installed at all INGRES installations and is 
not installed on the Naval Postgraduate School Computer 


Science Department's UNIX/INGRES system. 


E: INGRES/APPLICATIONS: APPLICATIONS-BY-FORMS (ABF) 

I NGRES Applications-By-Forms CABF) enables the 
INGRES/database applications programmer to develop and 
compile database applications programs that will run 
independently of the INGRES system. RT! insists that ABF 


can be used to develop an applications program without 
requiring the developer to know a programming language. The 
database program development can be accomplished solely via 
the INGRES forms based visual interface. There are however, 
limitations to the level of sophistication or intricacy of 
an applications program developed under this interface. 
INGRES has provided an extension in the form ofa small 
Operations Specification Language (OSL) for those developers 
who desire to "write" programs of greater sophistication 
than may be developed through the forms interface alone. 


INGRES also provides for the incorporation of modules and 
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procedures written in more conventional programming 
languages such as COBOL, FORTRAN, PASCAL, C, and BASIC. 

An application program developed exclusively through the 
INGRES forms interface tends to take the form of sequences 
of INGRES queries and system commands. This limits the 
flexibility of such a development. In order to realize a 


higher degree of flexibility in program performance it is 


necessary to learn the INGRES OSL. This small language is 
not difficult to learn, consisting of approximately 1406 
words or less. The use of OSL is particularly required if 


user defined forms, frames and menus are to be used in the 
application. The degree to which inclusion of modules 
written in conventional languages enhances applications 
program development depends on the proficiency of the 
individual programmer. 

Figure 8 illustrates the opening screen of ABF when 
called from the screen of Figure 1 (INGRES MENU). If the 


user simply orders INGRES to proceed at this point, by 


issuing the "Go" command without entering a form name 2, 
then the screen appears as in Figure 9. This is the top 
level screen of the INGRES/QBF subsystem. If ABF is entered 
directly from the UNIX operating system shell, then Figure 9 


is the first screen seen by the user. 


ai‏ چ يه መው: - መውም  .‹.< መው RS‏ بل یی ی یی اا صا 


2 Although a form name is optional, INGRES will not 
proceed without an application program name. 
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11. DEVELOPMENT PROJECT DESCRIPTION 
A. PROJECT OBJECTIVES 

The objectives of the development project were two-fold. 
First, it was necessary to exercise the INGRES Application- 
By-Forms (ABF) subsystem in order to make a fair, objective 
assessment of its capabilities and shortcomings in building 
an application program. Therefore, the first objective was 
objectivity. 

Secondly, the project itself needed a database related 
application. lt was determined that a bibliographical 
search and report builder would serve the purpose of a 
database-type application. This would also slightly extend 
the objective served by modestly exercising the INGRES 


Report-By-Forms (RBF) subsystem as well. 


B. PROJECT DESCRIPTTON 

The development project assumed the form of a 
bibliographical search and report builder and was called 
"references". The program consists of a number of "forms" 


defined under the INGRES Visual Forms Editor (VIFRED). 


INGRES "forms" are subsequently combined with "menus" to 
form "frames". A frame then equates to what a program user 
sees on the terminal screen. The menus are built with code 


16 


segments using INGRES ABF's Operation Specification Language 
(OSL) and INGRES's version of Query Language (QUEL). 

The specific functions performed by the program 
"references" (the name is not capitalized in deference to 
UNIX operating system convention) are best presented by 
"walking" through an execution of the program and addressing 
the various program functions as they arise. RTI has 
adopted the convention of calling the <Esc> key the "MENU" 
key, due to its RTI-imposed function of placing the cursor 
in the menu line at the bottom of the terminal screen. The 
same convention will be followed throughout the remainder of 
this thesis. 

1. Topframe 

The first frame, called "“Topframe", is shown in 
Figure 12. Its menu is too large to appear an the 7 
and so the INGRES system places a right angle bracket, "»", 
at the right end of the menu, indicating that the menu 
continues off the screen to the right. Pressing the "MENU" 
key results in the same frame, but with the appearance of 
the commands which could not be seen before (Figure 11). 
Note also, that there now appears a left angle bracket, "«", 
at the left end of the menu to indicate that the menu now 
continues off the screen to the left. 

From Topframe the user may obtain help on the 


various menu selections via  "MenuHelp", obtain help on how 
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to move the cursor around the screen via  "CursorHelp", 
select a function from the main menu appearing on the screen 
above, generate a "Report" of bibliography type references 
which may be output to either a terminal screen or a line 
printer, or "Quit" the program without generating a report. 
fun E. is selected, any data rows that were selected for 
inclusion in an output report during the course of program 
execution are returned to their original state, le. 


"unmarked". 


2: “Topics 
Selecting "T" for Topics (subject list) results in 
the display shown in Figure 12. There are more "Catcodes" 


and "Category Names" than can appear in the table on the 
screen. INGRES provides for the scrolling of data in 
tables. ABF automatically includes the INGRES scrolling 
facilities in any application program produced with INGRES 
ABF. <Ctrl> F is used to scroll down the table a screen at 
a time. «Ctrl» ር is the complement of «Ctrl» F. >٤ ۷ 
scrolls down a line at a time and <Ctri> N scrolls down an 
entry at a time. «Ctrl» K is the complement of <Ctrl> ل‎ 
All of the INGRES scrolling functions can be found in the 
help facility "CursorHelp" which appears in every screen and 
is described briefly in a later paragraph in this chapter. 
Selecting "End" at this point (and in every other screen in 
this application program) would return execution to the 


previous screen. "MenuHelp" is intended to be unique to 
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each screen; containing an explanation of the menu items and 
options available from the particular screen and its 
associated menu. "Titles" provides a list of titles in the 
database whose table entries contain a matching entry for 
the "Catcode" from whatever row the cursor is on at the time 
"Titles" is selected. 
3. Titles 

Placing the cursor on Ehe first row of the table in 
Figure 12 (Catcode -» H5) and selecting "Titles", causes the 
screen of Figure 13 to appear. This screen's table field 
also contains more entries than will fit in the table on the 
Screen and may be scrolled in the same manner as the last 
screen. All menu selections at the bottom of the screen are 
the same as those in the previous screen and perform the 
same functions, except one. The "Titles" menu item has been 
replaced by one called "View". The purpose of "View" is to 
permit the user to select a title in the table field of 
Figure 13 by scrolling to it as before and then examine the 
pertinent details that the database contains regarding that 
particular entry. Scrolling to the first item in the table 
field of Figure 13, pressing the Menu key, typing "V" or 


"yv", and pressing <Return> yields the display of Figure 14. 


4. Viewform 
The display of Figure 14 is called "Viewform". This 
is essentially the bottom level of the application. At this 


point the user may simply view the most important elements 
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of the database entry for this title and then back out via 
the "End" menu function, or "Save" the entry in a customized 
bibliography file. Selecting "Save" marks the entry for 
inclusion in the output report "bibliography. reporey = 
"bibliography.report" is assembled as the user departs the 
program from the entry frame (Figure 18) by selecting the 
menu item "Report" (vice "Quit") in that frame. The output 
report is written to the directory from which the program is 
run, which in most cases should be the user's own directory. 
The user may also unmark any entry that has been previously 
marked via the "Save" function by selecting "Unsave". There 
is no limit to the number of times an entry may be marked 
and unmarked via "Save" and "Unsave". The functions of the 
remaining menu items remain the same. The frame is departed 
via the "End" command. Three successive selections of end 
returns the user to the entry level frame. The next item to 
examine is the menu item "Keyword". 
5. Keyword 

Figures 15 through 17, all illustrate the "Keyword" 
screen. In the previous series, data entry selections were 
made by "pointing" at the item of interest in a list of 
Similar items and then selecting from a menu, a function to 
perform on that item. In "Keyword", the user may input a 
key word or phrase that should appear in the title of any 
articles of interest, such as "QUEL" or "INGRES" ‘or 


"RELATIONAL DATABASE". All titles in which the key word or 
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phrase appears will be listed in the table field on the 
screen. Although it is not reflected in the illustration, 
the "Word/Phrase:" field is highlighted in reverse video to 
draw attention to the fact that this is a required entry. 
The system (INGRES) will also give an explanatory error 
message if an attempt is made to bypass a required entry 
field. The "Keyword" screen initially appears as in Figure 
B5. Having specific knowledge of a relatively unique word 
in the sample database, it is typed in the "Word/Phrase:" 
field. The "Keyword" screen now appears as in Figure 16. 
The <Return> mx not yet been pressed at this point. 
Upon pressing «Return» a number of internal actions are 
carried out, a search for titles containing the input word 
or phrase is executed, and the resulting titles are returned 
in the table field. The "Keyword" screen now appears as in 
Figure 17. The table field entry reveals that there was only 
one database entry that satisfied the query and further that 
there was no entry in the "month" column of the relation 
table for this particular row. Moving the cursor to a title 


in the table, pressing the Menu key, typing "V" or "v", and 


pressing «Return» will again bring up the "Viewform" screen 
of Figure 14. The functions of the remaining menu items 
remain the same. Selecting "End" returns execution to the 


main menu. 
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2 Authors 

The search for an article by a particular author 
begins with the "Authors" frame shown in Figure 18. The 
prospective user is advised by the text on the screen that 
initials are not required, but are desirable. The reason 
for this is obvious, in that initials will increase the 
uniqueness of the query and return a result closer to that 
Which was both expected and desired. The forme is 
critical, however, also as noted in the text on the screen. 
The various menu selections are relatively self explanatory. 
Two menu selections will be "demonstrated", "Author's name 
Only" and "Author's name and month and year (All)... ." 

7. Author's name Only 

The "Author's name Only" screen is shown in Figure 
19. The field labeled "Author:" is a mandatory entry field 
just as was the “Word/Phrase:" field of Figure 15. The 
"Author" field has all the same attributes of the 
"Word/Phrase:" field, including reverse video. This screen 
also executes its function as soon as the entry is completed 
and the <Return> key is pressed. A list of titles by the 
author of interest (who is not necessarily the only author 
of the article) is returned in the table field provided. 
Using the cursor control functions described earlier and 
discussed further below, any title in the table field may be 
scrolled to and viewed (and subsequently saved for a report, 


if desired). Selecting "End" returns execution to the 
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"Authors" frame. Using the «Tab?» key to move back to the 
"Author:" field and typing in another name followed by 
«Return?» will execute another query. The functions of the 
nine menu items remain the same. 
8. Author and Month and Year 

Figure 20 illustrates the "Author and Month and 
Year" frame. The purpose of discussing this frame is that 
it contains multiple required entry fields. They are 
sequenced such that when the "Author:" field entry has been 
completed with the customary «Return», the cursor 


automatically proceeds to the "Month:" field and then to the 


"Year:" field. Neither of these fields requires a «Return». 
These fields "execute" as soon as they are full. سخ‎ I 
the  "Month:" field requires a standard three letter 
abbreviation for a month such as "JUN" for June, "DEC" for 
December, and so on. An arbitrary limit has also been set 
on the  "Year:" field entries. The only values allowed are 


those four digit integers between 1800 and 22090. Any values 


outside this range vill be rejected with an appropriate 
error message. As soon as the "Month" field has received an 
acceptable three letter abbreviation for a month the cursor 
advances to the "Year:" field. As soon as the fourth 
acceptable digit is input, the retrieval begins. The 
functions of the remaining menu items remain the same. The 


next selection to be discussed is the "Publications" menu 


item which closely parallels the "Authors" selections. 
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9. Publications 


The "Publications" frame is illustrated in) Ein) 
21. The selection of items from this menu is identical in 
all respects to that of the "Authors" menu described above. 
Only the execution of the first selection, "Publication's 
name only", will be discussed. 
19. Publication's name only 


Figure 22 illustrates the "Publication"s name only" 
screen. The "Publication:" field is a mandatory entry field 
and in keeping with the adopted convention it is in reverse 
video on the terminal screen. Theke is one significant 
difference between the "Publications" series of queries and 
those of "Authors" and "keywords" described above. The 
difference is that this series only executes exact match 
queries (EMQ's) on the "Publication:" field. This requires 
the exact name of the publication with only one space 
between each word (because that was the convention adhered 
to when the data entries were put in the database). The 
figure illustrates an example using the publication name 
INFORMATION & MANAGEMENT. In this case two titles were 
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returned from the sample database. 


Tale: Report 


The menu item "Report" in Figure 11 is perhaps the 


most important of all of the selections in the application's 
main menu. "Report" is one of the two ways in which to exit 
the program "references". When the program is exited via 
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the "Report" command all of the "Saved" entries are 
assembled into a bibliography report format and placed in a 
file called "“bibliography.report", in the user's directory. 


The name is coded into the program and is therefore 


invariant. A subsequent running of the program will result 
in the new report overwriting the old report, if the old 
report is not first renamed. The file name 


"bibliography.report" is not sacrosanct and may be changed 
to any legal file eme with no adverse effects to the 
content or format of the file. After the report is 
assembled and written to the file  "bibliography.report" a 
final screen appears to remind the user what the name of the 
file is and where to find it. At this point press <Return> 
to exit the program. 


12. Quit 


Quit is the method for exiting the program without 


generating a report or the file "bibliography.report". When 
"Quit" is executed all previously "Saved" files are first 
restored to "Unsaved" condition and the program then 


terminates without further ado. 


131 CursorHelp 


Figure 23 is actually the entire file 
"keyhelp.txt". It cannot all be viewed at once as 
illustrated in this figure, but may be scrolled through 


utilizing the commands provided by INGRES/ABF at the bottom 


of the screen. The type of help provided by "MenuHelp" is 
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slightly different from that of  "CursarHelp'" but dn 


functioning is identical. "MenuHelp" is not yet implemented 
for all screens. 
14. Database Maintenance 
The bibliographical search and report system 


described above does not include an integral facility for 


updating the database. This was done by design for the 
purpose of maintaining database integrity. The database 
administrator (DBA) will be responsible for ensuring that 


appropriate entries are added to or deleted from the 
database. This can easily be accomplished through INGRES 
Query-By-Forms (QBF) by first invoking QBF and subsequently 
entering the QBF name "“form3" when prompted for a Table or 
QBF name. QBF provides all the functions necessary to add, 
delete, or update items in the database. An INGRES VIFRED 
forms description of the elements that comprise "form3" can 


be found at the end Appendix B. 


C. THE PROGRAMMING ENVIRONMENT 

A frame is the basic screen oriented user interface in 
INGRES. The applications programmer, working from within 
the ABF environment, builds the two basic components of a 


frame, the form and the OSL specification for the frame. 


These two components are then combined, also from within 
ABF, to form frames. Figures 24 and 25 1111517 - mthe 
Application Definition frame. The items in the menu at the 
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bottom of the frame indicate the range of operations 


available from within ABF. lf the user selects "Rtingres", 
the screen of Figure 1 appears, providing access to all of 
the INGRES subsystems. "Options" permits the user to select 


the text editor to be used to edit the ".osl" files. The 
",osl" files provide the menu selections for the frame to 
which it belongs, and contains the OSL and QUEL statements 
required to perform the actions indicated by the menu item 
names. "Define" and "Create" are used to initiate new 
applications or frames or to edit or redefine already 
existing frames. "Destroy" is used to destroy either a 
frame at a time or an entire application. "Go" is used to 
run an application that is still in the development stage, 
particularly one that hasn't yet been compiled to a ".exe" 
file. "Image" is the command to compile an application to 
an executable (.exe) file. Figure 26, the “User-Specified 
Frame Definition" frame, provides the remainder of the 
facilities required to develop an application. . በየ 
particular importance in this frame are "Compile", "Edit" 
and "Vifred". "Vifred" permits access to the forms editor 


to edit the form for the current frame without having to 


leave ABF. Edit allows for direct entry into the chosen 
editor with the appropriate ".osl" file as the object to be 
edited. "Compile" permits compiling of ".osl" files for the 


purpose of checking for syntax and other related errors. 


Although beyond the scope of this thesis, a comment 
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regarding VIFRED iS in ا‎ Much of what can be done with 
an application is the result of the wide variety of 
attributes that may be edited into a form through the use of 
VIFRED's attribute editor, a frame from which is illustrated 
in Figure 27. Finally, although INGRES provides many ways 
to initiate a relation table in the database, there is 
probably none easier than by the selection of the "Table" 
option in the rtingres menu. The table information frames 
for the two tables which form the aden ivan relations for 
the sample database of this application, "descript2" and 


"bibindex", are shown in Figures 28 and 29, respectively. 
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111. SUMMATION AND RECOMMENDATIONS 
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Overall the INGRES Application-By-Forms (ABF) subsystem 
was found to be straightforward, easily understood, and 
easily used once the initial learning curve was passed. The 
initial task of gaining familiarity with the system is not 
an insignificant one. The first bit of wisdom gained by the 


experience of this development project is that it is 


necessary to learn nearly the entire INGRES system in order 
to make effective use of all of the facilities INGRES 
offers. In fact, it is necessary to learn the entire system 


in order to make effective use of just a portion of the 
system, and to know which is the appropriate portion to 
utilize for a given task. While it is true that an 
application may be built with the INGRES/ABF reference 
manual in hand, by modifying existing code in the examples 
in the manuals, such an approach results in applications of 


severely limited scope. 


A. LANGUAGES 

In addition to an overall systems knowledge, the 
prospective application programmer must allocate some time 
to gain familiarity with the languages used by the system. 


These are the Report Specification Language (RSL), the 
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Operations Specification Language (OSL), and Query Language 
(QUE CIE 

RSL is used primarily in conjunction UR Ce INGRES 
Report-Writer and Report-By-Forms (RBF) subsystems. RSL is 
very similar in syntax and semantics to OSL, discussed 
below. RSL will not be discussed further since its systems 
lie outside the scope of this thesis. 

OSL is the language used in ABF to specify the menu 
items at the bottom of the screen, which is called a frame 
in INGRES. The majority of the later chapters of the 
Applications-By-Forms User's Guide [Ref. 4] contain a 
combination tutorial and reference manual for OSL. OSL 
Statements are collected into files with a "osi" suffix to 
enable the INGRES system to identify its source code files. 
OSL commands can be, and usually are, combined with QUEL 


statements in order to broaden the scope and power of menu 


functions. | The structure Of OSL code segments is 
reminiscent of "C" code segments, beginning and ending with 
the curly brace. However, OSL is semantically at the 
opposite end of the scale from "C", resembling macros in the 
effect of its commands. OSL statements take the form of 
words and phrases such as "return", "resume field”, 
"callframe", "ecallproc", "ex1t Sand SCO ال ال‎ OSL's primary 
function is to direct the flow o? control throughout an 
INGRES application program. As implied previously, OSL is 
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generally supplemented by QUEL statements in order to have a 
menu selection specified in OSL perform a data retrieval, 
update, or some similar database function for which QUEL is 
designed. 

INGRES QUEL is similar in syntax and semantics to the 
many other existing versions such as that offered by DBASE 
i ands iit. The reader is referred to any generally 
available text on the subject. QUEL, OSL, and RSL are all 
smal! but powerful languages designed for a specific, narrow 
purpose. Since they are small and the syntax is 
straightforward, it is easy to gain an appreciable measure 
of familiarity with them ina relatively short period of 
time. 

In summary, with respect to languages, the prospective 
INGRES applications programmer must either possess, or gain 
a working knowledge of QUEL and OSL in order to write the 
mos: modules required to bring function to menus. Once 
this aspect is mastered it is a simple matter to change the 
menu items in any given frame/screen by simply changing a 


few OSL statements and recompiling the ".os!l" file. 


I HELP SCREENS 

ABF, actually OSL, provides a uniquely easy to use 
facility for including help screens. The OSL command syntax 
is "helpfile ' 'subject' 'filename'", where "subject" is a 


character string which will be inserted into the INGRES 
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system error message "Sorry -- cannot open.help file on 


"subjects This message is displayed in the event that the 
system cannot locate the actual text er "filename", 
containing the information for the help screen. "filename" 


should contain the entire path designation required for the 
system to find the file. The ability to easily provide the 
end user with on-line help/assistance facilities encourages 
the application programmer to do so. This of course tends 
to foster more “user helpful", if not “user friendly" 


software. 


C. CURSOR CONTROL 

A very positive aspect of developing programs with ABF 
is the fact that the same cursor control features available 
to the applications programmer in the programming 
environment, are inherited by the application written in 
this environment, and are subsequently available to the end 
users of the application. All that remains is to make) Che 


end user aware of the capability and perhaps provide some 


on-line help, as was done in the application "references" 
with the menu item "CursorHelp", which is available on every 
screen. 


p EFFICIENCY CONSIDERATIONS 
The response time of a database query is at least in 
part related to the storage structure of the data. Although 


not strictly a feature of ABF specifically, INGRES provides 
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some latitude in the selection of an appropriate storage 
structure for a given application. The default structure is 
the heap, but several others are available. RTI has 
provided some guidance on this issue with respect to the 


options available in the INGRES system [Ref. 5, chap 1417]. 


E. OPERATIONS IN OSL 

The frames used in an application program may have 
primarily one of two origins; Query-By-Forms (QBF) frames 
and User-Specified frames. User-Specified frames provide 
the applications programmer with a considerable amount of 
latitude in both how a frame appears and how the frame 
operates. The operations in a User-Specified frame fall 
into three categories: menu items, field activations’ and 
111113112310255. Examples of all three of these methods of 
operation can be found throughout the program “references". 
RTI 7 4,pg 9-1] provides the following explanations of 
these three categories of operations: 

Menu items are the most common type of operation 
in a forms application. They provide the operations 
that appear in the menu at the bottom of the screen. By 
selecting a menu item, the user can execute the 
indicated operation. Such an operation could include a 
variety of specific actions, and could be a combination 


of database and forms manipulations. 


Field activations are less common, but nonetheless 


very useful. Field activations occur when an end-user 
enters a value ina field and then tries to move to the 
next field. If the application designer has defined a 


field activation on that field, then the operation 
specified is carried out. | 
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An initialization occurs when a field is first 
displayed. Although initializations can cause any action 
to occur, they are normally used to set up the frame. 

An example of a field activation occurs in “references" 
in the frames under "Authors" and "Publications" which 
contain fields for month and year entries. An example of an 
initialization occurs in the "View" frame. The code for 
ts field activation is found in the OSE file 


"viewframe.osl". Menu items, as RTI remarks, are common and 


found throughout the application. 


F. FIELD ATTRIBUTES 

The ability to edit a field's attributes was mentioned 
previously but deserves a section in the summary as well. 
This facility is actually a part of another INGRES 
subsystem, the Visual Forms Editor (VIFRED). VIFRED is the 


medium through which the forms, which make up the majority 


of that which is visible in a frame, are created and 
revised. It is highly recommended that the applications 
programmer become intimately familiar with the VIFRED 
subsystem. Mastering VIFRED will open an entirely new 
dimension in screen and field control through the proper 
utilization of field attribute editing. An examination of 


the menu of attributes that may be controlled, Figure 2/7, 
should serve to illustrate the point. There is at least one 
item in this list which is of limited utility, however. The 


ability to provide a default value for a field is severely 
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limited in its usefulness when it is for display purposes 
ON . In the "Keyword" frame of the program "references", a 


default value of the wild card character, "*", was provided 


for the "WVord/Phrase:" field, which is also a mandatory 
field. When the frame appears on the screen, the asterisk 
appears in the "Word/Phrase:" field, but pressing «Return»? 


only results in a system message to the effect that this is 
a mandatory field and an entry is required. This indicates 
that INGRES does not recognize the default value in a field 
as a legitimate query object. This fact is not well 


documented, if at all. 


E` MISCELLANEOUS 

1. Word Wrap 
The user will note, probably with some degree of 
subliminal irritation, that text in text fields does not 
word wrap. This shortcoming is not uniform throughout the 
INGRES system. Although the ability to have text word wrap 
does not occur in the QBF or ABF associated subsystems, it 
is available in the RBF associated subsystems. Among other 
things, what this means to a user of an application such as 
"references" is that any text the user views in frames on 
the screen will not word wrap, but the output report 
Soi bliography.report" will have its text neatly word 


wrapped. INGRES is in a constant state of revision and 
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perhaps a future version will uniformly offer the option to 
have text fields word wrap. 
e Regularity Violation 

lt is probably a bit strong to accuse RT! of a 
violation of the regularity principle [Ref. 6,pg 527], but 
they have come close in their "Vifred" menu selection in the 
ABF "User-Specified Frame Definition" frame, Figure 26. In 
normal operation of the VIFRED subsystem, it is possible to 
"copy" an existing form, for whatever purpose, perhaps 
modification into a slightly different version of the same 
form. The method (undocumented) for copying a form is 
Simply to enter VIFRED and arrive by whatever fashion at the 
"Forms Catalog" frame, Figure 30. Move the cursor to the 
form to be copied and select the "Edit" menu item. When the 
form appears on the screen, edit it as desired and then 
select "Save", The "Save" screen, Figure 31, will then 
appear with the old form's name in the "form name:" field. 


In this instance, the name may be changed at this point and 


"Save" selected from the menu. The old form from which the 
new form was made is still in the forms catalog as is the 
new form. The sequence of events just described to copy a 


form cannot be accomplished if VIFRED was entered via the 
ABF "User-Specified Frame Definition" frame's "Vifred" menu 
item. When the user/programmer arrives at the "Save" frame 
and attempts to change the name of the form, an error 


message appears indicating that this is not a permissible 
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action and that the form name is for display only. The 
reader is left to form his or her own opinion. 
3. Retrieve Lockout 

The problem described here is not fully understood, 
but is described for the purpose of forewarning a potential 
applications programmer about a possible "glitch" in the 
system. The User-Relation table field description for the 
relation "descript2" is shown in Figure 28. During the 
course of developing the program "references", several 
attempts were made to execute an imbedded QUEL retrieve of 
various items of the relation descript2 using other items 
from the relation, i.e., "retrieve  descript2.title where 
descript2.author = ‘'ADIBA'," for example. All queries were 
handled satisfactorily except for one which always failed to 
pompile in a ".osl" file. The query which always gave a 
syntax error was any query containing descript2.key as the 
object of the query, i.e., "retrieve descript2. key where 


descript2.author = 'ADIBA'.™ As can be seen from Figure 28, 


ርቢን)ያቭያፕ ከስር ን ስ ከስር different about this column in the relation, 


descript2, except that it is the first one. The INGRES 
Reference Manual (Ref. 7] indicated that the word "key" was 
not a reserved word. There exists the possibility that 


INGRES considers the first column in any relation to be a 
"key" or "index" item as discussed in (Ref. 7,pg 2-24] and 
additionally that retrievals are not permitted on designated 


or default indexes. That is only speculation, however, with 
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no other evidence or documentation to substantiate the 
hypothesis. 
4. Default Editor 
ABF either contains or calls a default editor when 
the "Edit" function is called on a frame. ABF does provide 
for the programmer the opportunity to change the default 
editor for the duration of the current session through the 


"Option" menu item. The problem arises that the default 


editor cannot be permanently changed by the user and the 


editor that RTI has chosen is not well known at this 
installation. |t is neither "vi" nor "ex", but does appear 
to be a line editor similar to "ex". Since ABF is a 
"programming environment", it would not seem unreasonable 


for the applications programmer to be permitted to designate 
his/her own default text editor on a semi-permanent basis. 
This suggestion is offered in the spirit of providing the 
user of the programming environment with a more congenial 


atmosphere in which to work. 


H., CLOSING COMMENTS 

Overall INGRES ABF was found to provide an extremely 
flexible application programming environment. The system is 
not difficult to learn from the standpoint of complexity or 
understanding, but the sheer bulk of the systems manuals is 
at first intimidating. It is noted that version 4.90 has 


arrived at this installation and that the manuals have been 
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reduced by half. [t should be noted one last time that it 
is considered necessary for an applications programmer to 
learn the majority of the subsystems, unlike a casual user 
who only needs to learn QBF in order to make forms oriented 
queries. Once the initial learning curve has been 
surmounted, the system provides a very complete and 


comfortable application programming environment. 
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APPENDIX A. FIGURES 


INGRES/ MENU Database: biblio 


To run a highlighted command, place the cursor over it and 
select the "Go" menu item. 


Connands Description 

QUERY RUN simple or saved QUERY to retrieve, modify or append dat 
REPORT ` |RUN default or saved REPORT 

QBF Use QUERY-BY-FORMS to develop and test query definitions 
RBF Use REPORT-BY-FORMS to design or modify reports 

ABF Use APPLICATIONS-BY-FORMS to design and test applications 
TABLES CREATE, MANIPULATE or LOOKUP tables in the database 

VIFRED EDIT foras by using the VISUAL-FORMS-EDI TOR 

QUEL ENTER interactive QUEL statements 


SREPORT SAVE REPORT-WRITER commands in the reports catalog 


" - - - b "P om wm wm om د‎ - e en ab ub وی‎ en cb መ. سی‎ ዑ በ ‹ በ5 cb cb a» cb VP cb "VP cb 6) "VD VB "DB PB € cm cb am c 4 چه شه شه‎ ጠው ጠው ጠው ጠው همی دی ېه چې‎ 4 4b a 4 وې‎ ወ ብ «b ob o «om بپ سه‎ = 


Go History CosmandMode DBswitch Shell Help Quit 


Figure 1 INGRES/MENU's executive level menu 
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INGRES/MENU Database: biblio 


QUERY-BY-FORMS Information 


Enter a table name, a qbfnane, or a joindef name: 


Change default options if desired: 
Type ("table", “qbfname", “joindef" or "any*): any 
If a table is specified, indicate if a table field is to be used 


nn"): N‏ ا 


Select the "Go" menu itea to start QUERY-BY-FORMS. 


Go Help End 


Figure 2 Initial QBF screen from within INGRES/MENU 
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QBF - Start-Up Frame 


Query-By-Foras (QBF) is an interactive interface for adding, deleting, 
changing and viewing data in your database. 


You may get a catalog of QBFNames, JoinDefs, or Tables in your database 
to serve as a basis for editing and viewing. In summary, they are: 


QBFName - a nage that combines a joindef or table name with a 
form name. QBFNames are created in VIFRED. 

JoinDef - a stored specification of joins between tables, and 
rules governing how to update data in QBF. 

Table - a table or view in your database. 


From each of the catalogs, you can browse names, and choose one 
to serve as a basis for editing or viewing. 


Additional utility commands on this menu are: 
Help - displays help on QBF and your terminal key functions. 
Quit - leaves QBF. 


QBFNames Joinbefs Tables Help Quit : 


Figure 3 INGRES QBF Start-up frame 
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INGRES /MENU Database: biblio 
VISUAL-FORMS-EDITOR Information 
Enter a form name, table name or joindef nane: 


Change default options if desired: 


Type ("fora", "table", "joindef"): fore 


Select the "Go" menu item to start VISUAL-FORMS-EDITOR. 
Go Help End 


Figure 4 Initial VIFRED screen from within INGRES/MENU 
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VIFRED - Forms Catalog 


Name Owner Position cursor over the name of the 
ns کک تد داد ےج مہ‎ form you wish to select, then use 
addrfora destael the menu to perform the appropriate 
projfors destael operation on that fora. 

staff ora destael 

taskforp destael 


- d» "D db oum db UD UD حبي وې سي وې‎ ው ww በኮ በቅ a صہ‎ a a dB = 


Create Destroy Edit Rename Utilities Find Top Bottoa » 


Figure 5 INGRES VIFRED Forms Catalog frame 
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INGRES/ MENU Database: biblio 


REPORT-BY-FORMS Information 


Enter a table name or a report name: 
Change default options if desired: 


Type ("report", *table", "any"): any 
Suppress RBF status messages ("y", "n")? n 


For report on table above, enter report style 
("block", "colusn", "wrap" or "default"): default 


Select the "Go" aenu item to start REPORT-BY-FORMS. 
Go Help End 


Figure 6 RBF initial screen from INGRES MENU 
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RBF - Reports Catalog 


Position cursor over the name of a report, then use the appropriate 
penu item to perform an operation on that report. 


".ቅ8 በ5 ብበ) በ) UP 4 چی‎ 4D wb ወ ہہ سے‎ o» oc» "m Gh UA چی ہے‎ C» 4» سے‎ - o» o om e... 


ከ386 Owner RBF? st changed 


a -— Ub 4D Gb a um GR UR m m ہے ہے‎ መ“ መመመመመ -— e 4» a a دی‎ D a 4m 4m 4m d C» a መመመ 


4-nov-86 22:58 





subjlist destael Yes 


Create Destroy Edit Rename Utilities Find Top Bottos » 


Figure 7 RBF Reports Catalog frame 
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INGRES/MENU Database: biblio 


APPLICATIONS-BY-FORMS Information 


Enter an application nase: 


Select the "Go" menu item to start APPLICATIONS-BY-FORMS. 


Go Help End 


Figure 8 Initial ABF screen from within INGRES/MENU 
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APPLICATION DEFINITION 


APPLICATION CREATION INFORMATION: 


Application Name : references Date Created : 18-nov-86:17:52 
Application Creator : destael Date Modified : 19-nov-86:17:82 


Source Code Directory : /work/destael/reference 


- A 4 ab ab oue "b ጠመ  ‹0 በ UP cb cb cb cb በ» ‹ው ab cb ub ጠመ ብይ ጠመ ሙ ጠሙ ው 





Define Go Create Destroy Image Rtingres Options Help > 


Figure 9 INGRES ABF Application Definition frame 
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11! Welcome to REFERENCES ٠ 
Would you like to see: 
A list of Topics ( subject list ) 


A list of titles containig a Key word or phrase 
( i.e. such as "DATABASE" or "FOURTH GENERATION LANGUAGE" ) 


A list of titles based on some combination of Author and 
Bonth and/or year 


A list of titles based on some coabination of Publication and 
gonth and/or year 


CursorHelp MenuHelp Topics Keyword Author Publication >: 


(D 


(o 


CA) 


(P 


Figure 10 Topframe (left half of menu) 
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ttt Welcome to REFERENCES ١ 
Would you like to see: 
<T> A list of Topics ( subject list ) 


CK) A list of titles containig a Key word or phrase 
( i.e. such as "DATABASE" or "FOURTH GENERATION LANGUAGE" ) 


CA) A list of titles based on some combination of Author and 
month and/or year 


(P? A list of titles based on some combination of Publication and 
month and/or year 


( Publication Report Quit : 


Figure 11 Topframe (right half of menu) 


og 


Subject List 











- P D db do مه چ * دي‎ ue db Un Ub db cb db db db db መ cm Cm ሙ Gm db m Gn Gm سر‎ wb DP db 4b db WD db em Gm P db P UD يی‎ db CD ab d» db db db om» 4p OP dh Um db db db db wb که کې‎ cb a» cB 


DATABASE MAINTENANCE - OTHERS 


ہت ہی ap cb «p D D db db db om‏ که که هه ou « o - m c db db UD db db 4D db db db db cb db db cb 4p 4p cb wd» cb cb q» cb «p 4p 4D 4D 4D db UR dO db db cb um db um db qà a cm‏ مس eo à‏ چ 


DISTRIBUTED DATABASES 


DISTRIBUTED DATABASE MANAGEMENT SYSTEMS 


SDD-1 


መ= መመመመ ፎክ کے‎ መጩ ጩ UD وی‎ "UD db db ub دی‎ መ db am um Gm D UD db DP db P db db db D wb db DP 45 db db db db D D db UD db db db db db um db 4 D db db d» 4b db db db d» cb d» c» 


HETEROGENOUS DISTRIBUTED DBMS'S 


መመመ ጩጨ o oom ጠቀ cb ብበው ው وي مب دی‎ ው cb 4D am ወው ው wb 5 ብ9 ub db UR db db db db db db db db 4p db 4 ጩ sb dé ہی‎ ወ ጣው ወ ጠ وه شه دی‎ «p «p ጠመ 4e «p cb cb سه‎ ‹ በኦ am 4p cb cb Wm وي ې دی‎ 


ESIGN, MODELING AND EVALUATION OF DISTRIBUTED DBMS'S 


- ې شه سه وي و‎ m መመመመመመ ፲ጠ 46 ‹ቅ ክ ብ» ብ ብ ብ سر دی‎ um شت‎ ኮ በ5 ‹በ ባበ በሁ وې‎ » ሠ ‹በ በኔ شی شه دی‎ ብ (ወ. شش‎ ወ ወ በወ db 4D cb db شت کت شت کی کت‎ wb db XP db 4p cb ጣው ወው ወው ጠው um 


FILE AND PROCESS ALLOCATION 


o da መ - oum wb db db db db db db db db db db db db db db db db db wb 4D wh db db db db UD دی‎ db db db db am 4D 4» db d» Cb am س وه‎ cb 4p cm d» cm wp cb cb m db سه س‎ db d» db وي‎ 


SYSTEM DESIGN OF DISTRIBUTED DBMS'S 





CursorHelp MenuHelp Titles End 


Figure 12 Topics (subject list) frame 
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Category Code: H5 


Category: DATABASE MAINTENANCE - OTHERS 


FLASH : A LANGUAGE- INDEPENDENT, PORTABLE FILE ACCESS SY 
STEM 


A MODEL FOR AUTOMATIC FILE AND PROGRAM DESIGN IN BUSINE 


SS APPLICATION SYSTEM 


GENERALLY APPLICABLE DATA-FILE SOFTWARE 


GIS AND FILE MANAGEMENT 


መ መመ መመጠ مس سی‎ 4D دہ‎ D GP GP XD چې‎ 4D o ed: 


CursorHelp MenuHelp View End 


Figure 13 Titles frame 
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Press (CTRL) F to view bottom of page. 
Month: MAY Article Description Year: 1988 
Title: FLASH : A LANGUAGE- INDEPENDENT, PORTABLE FILE ACCESS SY 
STEM 


Authors: ALLCHIN,J.E., KELLER, A.M. , WIEDERHOL, D.G. 


"Publication: PROCEEDINGS OF ACM-SIGMOD 1988 INTERNATIONAL CONFERENCE 
ON MANAGEMENT OF DATA 


Abstract: 


A brief description (synopsis) of the article, not to exceed 1588 charac 
ters is to be inserted here... 


CursorHelp MenuHelp Save UnSave End 


Figure 14 Viewframe 
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taa Listing of Titles Containing a Key Word or Phrase t+ 


Vord/Phrase: + 


^ oe መሙ መመመሙጽ መመመ መመመመሙጨመመመመመወጩፇሙጨመ ጽ ሮጽመመመመመመመመመመመመመመመመመመፇጨኤ=መመመ ES EB چې په‎ dq d um یې پې چی‎ um um چيې بې بې بې‎ 


ih) MI —— NN 


CursorHelp Menuhelp View End 


Figure 15 Keyword (initial) frame 
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ses Listing of Titles Containing a Key Word or Phrase 11 


Vord/Phrase: GIS 


- - ہے يي بے‎ መመመሙመ دي كن و‎ D 05 XD ሠ ېي‎ 5 >> ‹በዑ XD 0 XD UD UD XD cn ہہ کی‎ XD ወሌ XD UR qp UD می کی دی‎ 5 ጸጡ6ጩ መ جب‎ XD D @2 ጠው XD am dD UD بے‎ UR ap URS 4D 4D d» wm وې‎ 


CursorHelp MenuHelp View End 


Figure 16 Keyword (intermediate) frame 
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— _مہ۔مہ‎ a 


11) Listing of Titles Containing a Key Word or Phrase #4! 


Vord/Phrase: 6193 


መመመ መመ صن انه هده‎ ው መ ዐ በሎ ህ ጠው በ ብ በው በ ‹ጠወ ብመ ብው ብ cm سی‎ cm db ጠው ብው ብ ጠው «ab Gp sb ጠው ጠው ው ብበ cb cb cb ا‎ Gm wo" Gb ab ጠው ጠው ጠው ጠው ጠው 


1966 GIS AND FILE MANAGEMENT 


‹=መመሙ o. - e wb ab ab ‹ቿቓ» شه‎ E وچ‎ E کج کک‎ e ې هه وج وج وچ‎ SD ab هه يې‎ 6 ab ao هه چې‎ ab ab ab db ab ab db wb ab UD a od መ መ ጠው n n n on ጠመ ጠው ወ ወ ጠው 


CursorHelp MenuHelp View End 


Figure 17 Keyword (final) frame 
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tet Authors ٥ 


Would you like to construct a list of titles based on: 
Author's name Only 

Author's name and Year of publication of his/her article 
Author's name and Month of publication of his/her article 


Author's name and month and year (All) of publication of 
his/her article 


tta Note iti 


<0> 


(Y) 


(M> 


(A> 


When entering the author's name the syntax is: "LASTNAME,F.N.". 


Initials are not required but are desirable. 
There should be NO SPACES. 


CursorHelp MenuHelp Only Year Month All End 


Figure 18 Authors frame 
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111 Month, Year, and Title of Article Based Qn Author's Name Only «es 


Author: *ADIBA: 


SEP |1978 |ISSUES IN DISTRIBUTED DATA BASE MANAGEMENT SYSTEM: A TE 
CHICAL OVERVIEW 


OCT ۱1988 ۱۸١ OVERVIEW OF THE POLYPHEME DISTRIBUTED DATABASE MANAG 
EMENT SYSTEM 


SEP  |1978 A DISTRIBUTED DATA BASE SYSTEM USING LOGICAL RELATIONAL 
MACHINES 


CursorHelp MenuHelp View End 


Figure 19 Author Only frame 
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+14 Titles Based On Author, Month, and Year 8 


Author: «DIB» Month: SEP 
Tear: 1978 


- - دې‎ UR UR UB CB OUR د هه که‎ UD G» GB سه وی دی چی چی‎ መ GB CD Gb چی دی چی‎ GP Gb GP GP Gb "A GD X CD qe (D CP GP GP cm Goo So o o دک سی ې کش کش‎ 


ISSUES IN DISTRIBUTED DATA BASE MANAGEMENT SYSTEM: A TE 
CHI CAL OVERVIEW 


À DISTRIBUTED DATA BASE SYSTEM USING LOGICAL RELATIONAL 
MACHINES 


CursorHelp MenuHelp View End 


Figure 29 Author and Month and Year frame 
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si Publications tt: 
Would you like to construct a list of titles based on: 
<P> Publication's name only 
(Y? Publication's name and Year of publication 
(M^ Publication's name and Month of publication 


<A> Publication's name and month and year of publication (<A>I1) 


NOTE: Put only single spaces between vords in publication names. 


CursorHelp MenuHelp PubNase Year Month All End 


Figure 21 Publications frame 
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fee Month, Year, and Title of Article Based On Publication Name Only ere 


Publication: INFORMATION & MANAGEMENT 


ې سه سر مه وی يی سر دی س سر سر سه دہ دہ ue‏ شت ue‏ دہ کش سر سر በኔ‏ دہ دہ ሠ‏ دہ ےہ ብጠ‏ دی دہ دہ በኔ መፍ‏ دی سه መመጨመመጩ -— —  . በከ መ mmm mm es‏ سے ጠመ‏ سی ጠመ‏ وه ې 


OCT {1978 |GENERALLY APPLICABLE DATA-FILE SOFTWARE 


DEC |1979 |THE STATE OF THE ART IN DISTRIBUTED DATABASES 


CursorHelp MenuHelp View End 


Figure 22 Pub Name Only frame 
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HELP -- Command-Key Mapping for QUERY-BY-FORMS INFORMATION 


سه سه ee‏ س س س چ بت ee‏ بے به هه هه هه فت هه هه هه جه A em XP am dA cm em qp db db Cy db dp db dh db‏ ید سه س um cm m ^o am sm dh dh dh Gh od» db db db db db db db db db 4h‏ سی بب سی دې دی o‏ دی جج 

















Command Control/Function Key |Explanation 


Menu ControlESC Go to or scroll through the menu line 
Scrollup ^P Go to next page of table or fora 
Scrol Idown ^G Go to previous page of table or fora 
Nextfield Tab Go to the next field 

Previousfield oe Go to the previous field 

Scroll left “0 Scroll form to the left 

Scrollright ^U Scroll form to the right 

Startfield [ Go to start of current field 

Endf ield ] Go to end of current field 

Leftchar ^H Move left one space 

Rightchar aL Move right one space 

Downline ^J Move down one line 

Upline “K Move up one line 

Nextword “B Move forward one word 

Previousword ^R Move backward one word 

Mode ^E Switch edit aode - insert/overstrike 
Redraw ^W Redraw the screen 

Deletechar `D Delete character under cursor 

Rubout Delete Delete character to left of cursor 
Editor ^V Start system editor on field 

Newrow ^N Move to first coluan on next rov 
Clear ^l Clear field or menu input 

Clearrest Return Clear field from cursor to end 
Duplicate “A Duplicate last value entered 
Printscreen Write current screen to file 

Go 


Help | 
End | 


NextPage(^F) PrevPage(^G) Find Top Bottom Help End 


Figure 23 CursorHelp frame text file 
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APPLICATION DEFINITION 


APPLICATION CREATION INFORMATION: 


Application Name : references Date Created : 18-nov-86:17:52 
Application Creator : destael Date Modified : 15-dec-86:92:82 


Source Code Directory : /work/destael/reference 


"P b "D "D "D መጺ መመ መመመመመመመመመመመመመመ መመ መመመመ‏ و ووه 
db db db db 4D Ub 4D d =‏ ې "b db Ub db db wb db 4D db 4D db db‏ سه می «D‏ وه وی - 
WD p e WD D D Ap o‏ جت جح ARD‏ جب ہج ہہ ہے سه ub ub «p up ab ow» ap 4 am am‏ —————- 
دي «P Op Po d» dh 4D db 4D am db db 4D db cm wb ub up db em cm ip WP de em em em em‏ 





Define Go Create Destroy Image Rtingres Options Help >: 


Figure 24 Application Definition frame (left half) 
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APPLICATION DEFINITION 


APPLICATION CREATION INFORMATION: 


Application Name : references Date Created : 18-01-72 
Application Creator : destael Date Modified : 15-dec-86: 82:83 


es 4m am cum aie 4D do a cu 4D am ጩመ b dE C Gp UD m ap ሀ መ "D سی ښې سه بې سی په سی‎ GD ‹መ መ  ጩ Gn Gm Gm سی سی‎ cb c d ጠ ጠመ cb an «m UP nn ብው am 4b cm XD db UR ጠው db دې‎ ጠመ cn dp 05 6) ወ ወ ጠው دې سه‎ ብዙ ብው ብቡ ብኑ ብው ጠው ው ብው ው ብው m 


Source Code Directory : /work/destael/reference 





€ Help Quit 


Figure 25 Application Definition frame (right half) 
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User-Specified Frame Definition 


Frame Name : endfr Creation Date : 14-dec-86:15:51 
Usage : USER Modification Date : 14-dec-86: 16:39 
Fora : endfora Return Type : character 
(*integer", "float", "character", 
or "none*) 


Define Compile Destroy Edit Print Vifred Help End 


Figure 26 Frame Definition frame 
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VIFRED - Attributes for Field 


TE Default Value for Field:‏ ج ا 


dd. a -—— و‎ 


Box Field 

Keep Previous Value 
Mandatory Field 
Reverse Video 
Blinking 
Underline 
Brightness Change 
Query Only 

Force Lower Case 
Force Upper Case 
No Auto Tab 

No Echo 

Display Only 

END OF ATTRIBUTES 


Internal Name for Field (12 characters only): 
authors 


Validation Check to Perform on Field: 


| >= ك IJ lou I J I‏ 3 لته 


Validation Error Message: 


Color: 8 


Next Previous Help End 


Figure 27 VIFRED Field Attributes Editing frame 
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INGRES TABLE UTILITY Database: biblio 


Information on table descript2 


" - a e 4 m um GL چی وچ سر‎ "RP que 7 می‎ Cu | JR سی می‎ m mom ሙ da 


Owner: destael‏ علد | ا اا ا ا 
key 6?‏ 

authors 8ء"‎ Number of Columns: 12 

title 05 

publication | 8 Nunber of Rovs: 63 
volume 11 

number i1 Table Type: USER RELATION 
month c3 

year 12 Storage Structure: heap 
pages c9 

catcode c3 Row Width: 1914 
synop text (1589) 

reptout cl Journal ing: Disabled 





NevTable Find Top Bottom Help End 


Figure 28 Database Relation Table "descript2" 
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INGRES TABLE UTILITY Database: biblio 


information on table bibindex 


ہے سے دی وې د سے وه وې = = aa‏ ہے سے په A A‏ — ہے ہے ub 4D 4 b d‏ ده دي o‏ 


Owner: destael‏ ا ل کے مھنم 
catcode c3‏ 
catnane ር68 Number of Columns: 2‏ 
Nuaber of Rows: 22‏ 
Table Type: USER RELATION‏ 


Storage Structure: heap 
Row Width: 63 


Journaling: Disabled 


NewTable Find Top Bottom Help End 


Figure 29 Database Relation Table "bibindex" 
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Position cursor over the name of the 


--- form you vish to select, then use 


the menu to perfors the appropriate 
operation on that fora. 


Create Destroy Edit Rename Utilities Find Top Bottom > 


VIFRED Forms Catalog frame 
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VIFRED - Forms Catalog 


destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 
destael 


authfora 
ay 

6 08 
fora 


pubform 
py 

subj 
titles 
topfora 
viewform 


Figure 3$ 


VIFRED - Save Fora 


This frame is used to save the forg definition in the 
database. You should enter the name for the fora here. 


Form Name : viewfora 


A QBFName with the same name as the fora will be created 
for a new fora created from a table or joindef. 


Save Forget Help 


Figure 31 VIFRED Form Save frame 
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APPENDIX B. 


መኡ፦ ርታ በመ” መኩ poc a eee‏ کے تھے سک وس ہیس و ا مہہ لاہ پت ١‏ اديج i ny mcs n Rh comm‏ مہ تھا مہو ل ص د a‏ هو مو O‏ ر می يم lt s RES ባው irri a re AE‏ ہہ و و موس یسو Pu rath Rt‏ ی ۰ ا مہو و مک e‏ یسوریو وه دوو 


DESCRIPTIONS 


/ቆ፣አ፤ከእ፤፤55የ5የ5855የ5855የዚከ55ሺ55ዚ585(05255(55(55(525(52(281225525(ሺበ85252852885888105858825255258282 / 


/፤ 1 
/* Program Name: "references" Date: 16 December 1986 1/ 
[a 1/ 
/፣ Author: James F. De Stael, LCDR, USN 1/ 
[+ 1/ 
/* Prepared in conjunction with Masters Thesis at the Naval Postgraduate School / 
/* Monterey, California 93943 1/ 
/1 ፤/ 
/« DBMS: INGRES Version 8 1 
/1 Operating System: UNIX BSD 4.2 ፤/ 
/* Hardware: VAX 11/785 1 
/፣ 1 


/ዘዘእከ፤እ፤5558(የ8558585555ዚ8ዘ፻5ሸ፻፪558፳8፳5፳8፳8፳፳፳55፳88፳25888፡፳28988 8888 8888988888 5፡8 8888 88 ወ። ። 88 ከ8 / 


/* All INGRES foras descriptions were prepared 1/ 


using INGRES VIFRED/Utilities/Print 1/ 


/፤ 


/* |NGRES fora description for topfora #/ 


1:1! Velcone to REFERENCES ١ 
Would you like to see: 
A list of Topics ( subject list ) 


A list of titles containig a Key word or phrase 
( i.e. such as "DATABASE" or "FOURTH GENERATION LANGUAGE" ) 


À list of títles based on some combination of Author and 
month and/or year 


A list of titles based on some combination of Publication and 
month and/or year 
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(D 


qo 


۸ 


<P> 


Form name: topfora 

Form owner: at 

Number of columns on screen: 8 
Nuaber of lines on screen: 18 
Nuaber of fields: 8 . 

Nuaber of tria strings: 9 

Date last modified: 15-dec-86 


FIELD DESCRIPTIONS 


None #/ 


Ji 


/* File: topframe.osl 1/ 


"CursorHelp” = { 


helpfile "Cursor Control" 
"/work/destael/reference/keyhel p. txt”; 


"MenuHelp*® = { 


helpfile "Opening Fraae* 
"[work/destael /reference/tophelp. txt"; 


"Topics" = { 


callframe subjfr; 


| 


"Keyword" = { 


callframe kwfr; 


) 


"Author" = { 


callframe authfrane; 


"Publication" = ( 


callframe pubframe; 


"Report" = { 
callframe endfr; 

) 

"Quit" 2 1 
pessage "restoring database to original condition..."; 
sleep 2; 
range of d is descript2; 
replace d (reptoutz"N") ; 
message "Bye-bye y'all”; 
sleep 2; 
exit; 

} 

99 
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/፥ INGRES fore description for authfora #/ 


sea Authors te 
Vould you like to construct a list of titles based on: 
Author's name Only 
Author's name and Year of publication of his/her article 
Author's name and Month of publication of his/her article 


Author's name and month and year (All) of publication of 
his/her article 


set Note ٥ 


Initials are not required but are desirable. 
There should be NO SPACES. 


(02 


(Y) 


(H> 


CA) 


When entering the author's name the syntax is: “LASTNAME,F.4.". 


- መመ መመ ጨጨ መመ መጨ መ መ- መመ መመ መመ መመ መመ መመ መመ መፎ - መመ መመ መ 


Form name: ۵۶۳ 


Form owner: at 


Number of columns on screen: 8f 
Number of lines on screen: 19 
Number of fields: § 

Number of trim strings: 11 

Date last modified: 13-dec-86 


FIELD DESCRIPTIONS 
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. 


/٤ 


/* File: 714 


"CursorkHe lp" = ( 
helpfile "Cursor Control ®" 
"/work/destael/reference/keyhelp. txt"; 
} 
"MenuHelp® = { 
helpfile "Authors-etc Frase" 
" /uwork/destael /reference/authhelp. txt"; 
) 
"Only" = ( 
callframe aofr; 
) 
"Year" = [ 
callframe ayfri 
) 
"ዘዕከ!ከ" ። [ 
631117386 1 
) 
"۸۱۱" > ) 
callframe amyfr; 
) 
"End" ። 1 
return; 
) 
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/* INGRES form description for ao (author only form) #/ 


መዉ መመ መ A لس‎ ጨመ መመ ጨጨ መመ መመ መውመ መመ መመ መመ መመ ão መመ رې‎ መመ ጨለ تہ‎ ጨመ --, 


tee Month, Year, and Title of Article Based Qn Author’s Name Only eet 


፥ 
i 
I 
1 
፥ 
፥ 
i Author: 
i 
I 
' 
! ተ--ዴ=->- ተ-መመ“=“ተ-------=መመ፦መመመመመመመመመመመሙመመ መመ መ=-መሬ----ሩ-- - - መ----ፌ-መመመ መመ መመ መ ተ 
i iMonthiYeariTitle i 
i ee ሁሁ... አ 1 
١ i i 1 ! 
i à i i | 
I ፥ i 1 ፥ 
١ i 4 ١ ۱ 
፡ ፥ ١ ١ I 
፥ à ፥ i ١ 
1 ١ i 1 ፥ 
i i I ١ i 
i I 1 ፥ ١ 
١ I 1 à ١ 
i i 1 I i 
i ۱ I I ١ 
I I i à 1 
I à i I ፥ 
١ i à 1 1 
፥ ፥ t à ፥ 
١ I ١ 1 1 
I ل‎ 1 à 1 
፥ ١ I 1 1 
١ 1 I à ١ 
1 ل‎ ١ ١ 1 
١ 1 ፥ à 1 
! ١ | ' i 
à i ١ I 1 
1 وس سا‎ ተ“መ>መተ፦---=መ-መ-ሬ-መ----- --- -- وې ې ې ې و و و و ې و ومو وم و‎ + 


Form name: ao 

Form owner: at 

Number of columns on screen: 89 
Number of lines on screen: 22 
Nuaber of fields: 2 

Number of trim strings: ! 

Date last modified: 12-dec-86 


FIELD DESCRIPTIONS 


Field name: authors 

Field title: Author: 

Display format: -cl19.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


75 


Field name: keytitle 
Type of field: table field 


Field name: month 

Field title: Honth 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: coluan in table fieldcat 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year 

Display format: i4 

Special display attributes: Display only 
Type of field: column in table field 
Default value: 

Validation check: 

Validation error message: 


Field nage: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/* File: aofr.os| (author only frame os| module) (١ 


"CursorHe lp” = ( 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp. txt"; 
) 
*MenuHelp* { 
helpfile "Author-Oniy Frase” 
"/work/destael/reference/aohelp, txt"; 
} 
field authors = { 
authors += "e" + authors + "e"; 
a0. keytitle := retrieve (gonth = descript2.aonth, 
year = descript2.year, title = descript2. title) 
where (descript2.authors = authors); 
resume field keytitle; 
) 
"View" = { 
callframe viewframe (title ‘= keytitle. title); 
resume field keytitle; 
} 
"End" = { 
return; 
} 
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/1 INGRES form description for am (author-aonth fora) */ 


۱:٥١ Year and Title Based On Author and Month +»: 


Month: 


፥‏ جرد رز رر رر شر رر رر رڈ 


-—— ص مه اک ہے‎ ጨመ መ- سے ہے‎ መ- -L መ- መሙ - መሙ 


- 
i 
፥ 
፥ 
፥ 

+> 
i 
' 
፥ 
፥ 
፥ 
i 
t 
۱ 
i 
i 
L] 
i 
፥ 
۱ 
i 
1 
L] 
፥ 
፥ 
i 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
i 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
i 
L] 
i 
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i 
፥ 
i 
۱ 
i 
i 
፥ 
፥ 
i 
፥ 
ل‎ 
i 
፥ 
١ 
i 

- 


a eee e A ىہ‎ "m جب‎ dp um 4m cm «m am سه‎ de de db Ge "D db UR UR "D ብፍ ሐቁ ብፍ de መ حخنت سه‎ o 
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(መቅ =....=.. መ... . 


Author: 


‘Year: Title 


Form name: aB 

Form owner: at 

Nuaber of columns on screen: 89 
Number of lines on screen: 22 
Nuaber of fields: 3 

Number of trim strings: 1 

Date last modified: 12-dec-86 


FIELD DESCRIPTIONS 


Field name: authors 

Field title: Author: 

Display format: -c118.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: month 

Field title: Honth: 

Display forsat: c3 

Specíal display attributes: Mandatory field, Reverse video, Force upper case 

Type of field: regular 

Default value: 

Validation check: month in [*JAN", "FEB", "HAR", "APR", " HAY" , "JUN" , "JUL", "AUG", "S 
٢٢, "0612 ٧0۷۴ DEC} 

Validation error message: Month aust be standard 3-letter abbreviation. 


Field name: keytitle 
Type of field: table field 


Field name: year 

Field title: Year 

Display format: i4 

Special display attributes: Display only 
Type of field: column in table field 
Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/* File: amfr.os! (author-month frame osl module) +/ 


"CursorHe lp" = ( 
helpfile "Cursor Control" 
"/work/destael/reference/keyhel p. txt"; 
) 
"MenuHelp" = { 
helpfile "Author-Month Fraae" 
"/work/destael/reference/ashel p. txt"; 
) 
field "authors" - ( 
authors := "1" * authors ¢ "e"; 
resume field month; 
) 
field "month" = ( 
am.keytitle :* retrieve (year * descript2. year, 
title = descript2.title) 
where (descript2.authors = authors 
and descript2.Bonth - month); 
resume field keytitle; 
} 
"View" = { 
callframe viewframe (title := keytitle. title); 
resume field keytitle; 
} 
"End" = [ 
return; 
) 
"CursorHelp" = { 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp. txt"; 
) 
*MenuHelp" = { 
helpfile "Author-Month-Year Frame" 
" /work/destael /reference/amyhelp. txt" ; 
) 
field "authors" 2 ( 
authors := "+" + authors ¢ "r"; 
resume field month; 
) 
field "month" - ( 
resume field year; 
) 
field "year" = { 
aay. keytitle := retrieve (title = descript2.title) 
where (descript2.authors = authors 
and descript2.month = aonth 
and descript2.year = year); 
resume field keytitle; 


ag 


"View" = { 
callframe viewfrage (title ‘= keytitle. title); 
resume field keytitle; 7 

) 

"End" = ) 
return; 

) 
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/* INGRES form description for ay (author-year fora) */ 


+++ Month and Title Based On Author and Year ٠ 


Author: Year: 


iMonthiTitle : 
a O SS SS ACC ESL 


ም. ሙሙመ ጨጨ መመ ጨ መመ መመ መመ ጨመ መመ መመ መ”መመ ጨጨ 


ም 
0 
t 
፥ 
t 
0 


መመ -æ cc -æ - — 


Form name: ay 

Form owner: at 

Nuaber of coluans on screen: 89 
Number of lines on screen: 38 
Nuaber of fields: 3 

Number of trim strings: | 

Date last sodified: 13-dec-86 
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FIELD DESCRIPTIONS 


Field name: authors 

Field title: Author: 

Display format: -c119.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year: 

Display format: -iá 

Special! display attributes: Mandatory field, Reverse video 

Type of field: regular 

Default value: 

Validation check: year >= 1888 and year <= 2288 

Validation error aessage: Year must be 4-digit format between 1880 & 2208 


Field name: keytitle 
Type of field: table field 


Field name: month 

Field title: Month 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title 

Display format: 95 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/t File: ayfr.osl (author-year frame osl module) +/ 


“CursorHelp" = ( 
helpfile "Cursor Control" 
"/work/destael /reference/keyhelp. txt"; 
} 
‘MenuHe lp" = { 
helpfile "Author-Year Frase" 
"/work/destael/reference/ayhelp. txt"; 
) 
field "authors" = ( 
authors :- "1" * authors ¢ "¢"; 
resume field year; 
) 
field "year" { 
ay. keytitle ‘= retrieve (month = descript2.aonth, 
title = descript2.title) 
where (descript2.authors = authors 
and descript2. year = year); 
resume field keytitle; 
) 
"View" * ( 
callframe viewframe (title := keytitle. title); 
resume field keytitle; 
2 
"End" = { 
return; 
) 
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- - መመ ሙመ — -“መመ -“ሙ - -- oe ww mw መሙ "a on wees دی ہے‎ መሙ -—— - -- a m መሙ 


/* INGRES fora description for am (author-month-year form) */ 


+++ Titles Based On Author, Month, and Year ter 


ሙመ ې ې‎ ወመ ewe >= a» >= ሙመ ሙው ሙሙ መሙ wo 


Author: 


Form nape: amy 


Form owner: at 
Number of columns on screen: 8$ 
Number of lines on screen: 23 


ds: 4 


Number of fiel 


Number of tria strings: 1 


fied: 13-dec-86 


Date last modi 


FIELD DESCRIPTIONS 


Field name: authors 

Field title: Author: 

Display format: -c118.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 


regular 


Type of field: 
Default value: 


Validation check: 
Validation error message: 
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Field name: month 

Field title: Month: 

Display format: c3 

special display attributes: Mandatory field, Reverse video, Force upper case 

Type of field: regular 

Default value: 

Validation check: ponth in ["JAN", "FEB", "MAR", "APR", "MAY", "JUN", "JUL", "AUG", "S 
EP", "OCT, NOY DEC] 

Validation error message: Month must be standard 3-letter abbreviation. 


Field naae: year 

Field title: Year: 

Display format: -i4 

Special display attributes: Mandatory field, Reverse video 

Type of field: regular 

Default value: 

Validation check: year >= 1898 and year <= 2288 

Validation error message: Year must be 4-digit format between 1888 and 8 


Field name: keytitle 
Type of field: table field 


Field name: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/* File: aayfr.os! (author-sonth-year frame osi module) */ 


*CursorHelp" = { 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp. txt"; 
) 
*MenuHelp* - { 
helpfile "Author-Month-Year Frame" 
"/work/destael /reference/amyhelp. txt*; 
} 
field "authors" = { 
authors $= "1" + authors + "e"; 
resume field month; 
) 
field "month" = ( 
resume field year; 
) 
field “year” = ( 
amy.keytitle ‘= retrieve (title = descript2.title) 
where (descript2.authors = authors 
and descript2. month = month 
and descript2.year = year); 
resune field keytitle; 
) 
"View" = { 
callframe viewframe (title ‘= keytitle. title); 
resume field keytitle; 
} 
"End" = 
returns 
} 
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/* INGRES fora description for kw (key word form) ١ 


tee Listing of Titles Containing a Key Word or Phrase ste 


Word/Phrase: 


-< ረ 
= e 
= - x - 
መሙ መጩ መሙ 
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١ 
፥ 
i 
سه‎ 


Form name: kw 

Form owner: at 

Number of colusns on screen: 88 
Number of lines on screen: 22 
Number of fields: 2 

Number of trim strings: 1 

Date last modified: 15-dec-86 


FIELD DESCRIPTIONS 


Field name: title 

Field title: Word/Phrase: 

Display format: -c165.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: + 

Validation check: 

Validation error message: 
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Field name: keytitle 
Type of field: table field 


Field name: month 

Field title: Month 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year 

Display format: i4 

Special display attributes: Display only 
Type of field: column in table field 
Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/፤ File: kwfr.osl (key word frame os! module) :/ 


‘CursorHe lp" = ( 
helpfile "Cursor Control" 
"/work/destael /reference/keyhelp. txt"; 
) 
"Menuhe lp” = ( 
helpfile "Key Word Frase" 
"/work/destael/reference/kwhelp. txt”; 
) 
field "keyword" = { 
keyword د:‎ "١٢ + keyword + "8%; 
kw. keytitle :7 retrieve (month * descript2.month, 
year = descript2.year, title = descript2.title) 
where (descript2.title = keyword); 
resume field keytitle; 
) 
"View" = 1 
callframe viewframe (title : 0۳1 
resume field keytitle; 
} 
"End" = ( 
returns 
) 
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/፥ |NGRES form description for subj (topics (subject list) form) »/ 


Subject List 


i i 
; i 
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Form nage: subj 

Form owner: at 

Number of columns on screen: 88 
Number of lines on screen: 26 
Number of fields: ! 

Number of trim strings: ! 

Date last modified: 14-dec-86 
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FIELD DESCRIPTIONS 


Field name: subjlist 
Type of field: table field 


Field name: catcode 

Field title: Catcode 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 


Field name: catname 

Field title: Category Name 

Display format: c68 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 


/* File: subjfr.osl (topics (subject list) frame os] module) +/ 


initialize = { 
Subj.subjlist ‘= retrieve (catcode = bibindex.catcode, 
catname = bibindex. catname); 
resume field subjlist; 
) 
"CursorHelp" = ( 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp. txt"; 
} 
"MenuHelp* = { 
helpfile "Subject List Frase' 
"/work/destael/reference/subjhelp. txt"; 
) 
"Titles" { 
callframe titlefr (catcode := subjlist.catcode; 
63210286 := subjlist.catnane); 
) 
"End" = ( 
return; 
) 
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INGRES form description for titles (titles-by-category form) +/ 


Category Code: 


Category: 


— 
= 


Fora name: titles 

Form owner: at 

Nuaber of columns on screen: 88 
Nusber of lines on screen: 33 
Number of fields: 3 

Nusber of trim strings: 8 

Date last modified: 14-dec-86 
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FIELD DESCRIPTIONS 


Field name: titlelist 
Type of field: table field 


Field name: title 

Field title: Titles 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: coluan in table field 

Default value: 

Validation check: 

Validation error message: 


Field name: catcode 

Field title: Category Code: 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: catname 

Field title: Category: 

Display format: côf 

Special display attributes: Display only, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 
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/* File: titlfr.osl (titles-by-category frame osl module) */ 


initialize = { 
titles. titlelist += retrieve (title = descript2.title) 
where (descript2.catcode = catcode}; 
resume field titlelist; 
} 
*CursorHelp" = { 
helpfile "Cursor Control" 
"[work/destael/reference/keyhelp. txt"; 
) 
*MenuHelp" * ( 
helpfile "Titles Frame" 
"/work/destael/reference/titlhelp. txt"; 
} 
"View" = { 
callframe viewframe (title ‘= titlelist.title); 
resume field titlelist; 
} 
"End" = ( 
return; 
) 
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/* |NGRES form description for pubform (selection-by-publication name fors) :/ 


11! Publications 9 
Would you like to construct a list of titles based on: 
Publication's name only 
Publication's name and Year of publication 
Publication's name and Month of publication 


Publication's name and month and year of publication (<A>11) 


<P> 


q 


an 


<A) 


NOTE: Put only single spaces between words in publication names. 


-——— - - CAEN መመ መጩመ መሙ መ- መመ መ”መ-- መ ۔ے‎ መሙ መ መሙ መመ መሙ መመ መመ -—— o 


Fora name: pubform 


Form owner: at 


Number of coluans on screen: 88 
Nuaber of lines on screen: 28 
Number of fields: 9 

Number of trie strings: 8 

Date last modified: 15-dec-86 


FIELD DESCRIPTIONS 
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1/ 


[1 


/* File: pubfr.os| (publications selection frame os| module) ١ 


"CursorHelp" = { 

helpfile "Cursor Control* 

"/work/destael/reference/keyhelp. txt"; 

) | 
"MenuHelp* = { 

helpfile "Publication-etc Frame" 

* Juork/destael/reference/pubhelp. txt"; 

) 
"PubName" - ( 

callframe pofr; 
} 
"Year" = | 

callframe pyfr; 
} 
"Month" = ( 

callframe pefr; 
) 
*|]م"‎ 2 À 

3۱۱۲۵۵۵ م٣۱۰‎ 
} 
"End" = ( 

return; 
) 
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/* |NGRES fora description for po (publication name only fora) #/ 


tet Month, Year, and Title of Article Based On Publication Name Only +23 


Publication: 


١ 

፡ 

I 
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١ 

፥ 
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Form nage: po 

Fora owner: at 

Nusber of columns on screen: 8% 
Nuaber of lines on screen: 22 
Nuaber of fields: 2 

Number of tria strings: ! 

Date last modified: 15-dec-86 


FIELD DESCRIPTIONS 


Field name: publication 

Field title: Publication: 

Display format: -c119.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 
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Field name: keytitle 
Type of field: table field 


Field name: month 

Field title: Month 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year 

Display format: i4 

Special display attributes: Display only 
Type of field: column in table field 
Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 


ES 


/* File: pofr.osl (publication name only frame os| module) */ 


"CursorHelp” = ( 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp, txt"; 
) 
*MenuHelp" = { 
helpfile "Publication-Only Frame” 
"/work/destael/reference/pohelp. txt"; 
) 
field "publication" = { 
po.keytitle ‘= retrieve (month - descript2.month, 
year = descript2.year, title = descript2.title) 
where (descript2.publication = publication); 
resume field keytitle; 
) 
"View" = ا‎ 
callframe viewframe (title ‘= keytitle. title); 
resuge field keytitle; 
) 
"End" { 
return; 
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/+ INGRES form description for pa (publication name and month fora) »/ 


ess Year and Title Based On Publication Name and Month tes 
Publication: 
Month: 
ناماما‎ ee ፥ 


‘Yearilitle 
Recs SRS E د‎ 


ውው ሙጨ መሙ 
- “© - መሙ ہے‎ - ሙላ መ ሙ - m - سم‎ -a - -~ 


= 
4 
4 
፥ 
፥ 
ተ ሬ= == 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
| 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
| 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
፥ 
-+ 


-— رې‎ Fe መ LI መሙ መመሚ ጨጨ መሙ ጨመረው - a ab ےہ => ےہ ےہ‎ መሙ መሙ መወ سے‎ -a =a መሙ Ss - -æ 


Form name: pa 

Form owner: at 

Number of coluans on screen: 9j 
Number of lines on screen: 23 
Nuaber of fields: 3 

Nuaber of trim strings: 1 

Date last modified: 15-dec-86 


FIELD DESCRIPTIONS 


Field name: publication 

Field title: Publication: 

Display format: -cl19.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 
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Field name: month 

Field title: Month: 

Display format: c3 

Special display attributes: Mandatory field, Reverse video, Force upper case 

Type of field: regular 

Default value: 

Validation check: month in ("JAN", "FEB", "MAR", "APR" , "HAY* , "JUN" , "JUL", "AUG", "S 
EP", "QCT*, "NOV", "DEC*) 

Validation error message: Month must be standard 3-letter abbreviation. 


Field name: keytitle 
Type of field: table field 


Field name: year 

Field title: Year 

Display format: 14 

Special display attributes: Display only 
Type of field: coluan in table field 
Default value: 

Validation check: 

Validation error message: 


Field nage: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: coluan in table field 

Default value: 

Validation check: 

Validation error message: 
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/* File: pafr.os| (publication naae and month frame osl module) */ 


"CursorHelp" = ( 
helpfile "Cursor Control" 
" /work/destael/reference/keyhelp. txt"; 
) 
*MenuHelp" * ( 
hel pfile "Publication-Month Frame" 
"/work/destael /reference/pthelp. txt"; 
) 
field "publication" = { 
resume field aonth; 
} 
field "month" = ( 
pa. keytitle := retrieve (year = descript2.year, 
title = descript2. title) 
where ا‎ 61 * publication 


and descript2. month = month); 
resume field keytitle; 
) 
"View" = { 
cal lframe viewframe (title := keytitle. title); 
resume field keytitle; 
} 
"End" = | 
return; 
} 


"CursorHelp" = { 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp. txt"; 
} 
*HenuHelp" * ( 
helpfile "Publication-Month-Year Frame" 
"/work/destael /reference/pnyhelp. txt"; 
) 
field "publication" = ( 
resume field month; 
| 
field "month" = ( 
resume field year; 
) 
field "year" = { 
pny.keytitle := retrieve (title = descript2.title) 
where (descript2. publication = publication 
and descript2.month = month 


and descript2.year = year); 
resume field keytitle; 
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"View" = { 
callframe viewframe (title ‘= keytitle. title); 
resume field keytitle; 

} 

"End" = { 
return; 

) 
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/٤ INGRES fora description for py (publication name and year form) */ 


1!! Month and Title Based On Publication and ٤۶ ٥ 


i Publication: 

| Year: 

| م سم مه ممه ممه مم م مه ممم م مم م م مه مم مم مه مه مم م مه هم مه مه مه مم م ا کس سے سا پا ال مدو‎ t 

iMonthi Title 

! IL I. e ፒፒ === መ መ= መ=) 
$----- peÓ---------2--------2-2---2-0--12--2--2-----22--2--2-2-2.2--2--- ፥ 


Fora naBe: py 

Form ovner: at 

Number of columns on screen: 88 
Nuaber of lines on screen: 37 
Number of fields: 3 

Nuaber of trim strings: 1 

Date last modified: 15-dec-86 
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FIELD DESCRIPTIONS 


Field name: publication 

Field title: Publication: 

Display format: -c119.55 

Special display attributes: Mandatory field, Reverse video, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year: 

Display format: -i4 

Special display attributes: Mandatory field, Reverse video 

Type of field: regular 

Default value: 

Validation check: year >= 1888 and year <= 8 

Validation error message: Year must be 4-digit format between 1808 & 2298 


Field name: keytitle 
Type of field: table field 


Field nane: month 

Field title: Month 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: coluan in table field 

Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/t File: pyfr.osl (publication name and year frame os! module) +/ 


*CursorHelp” = ( 
helpfile "Cursor Control" 
"/work/destael/reference/keyhelp. txt"; 
| 
"MenuHelp* = ) 
helpfile "Publication-Year Frame" 
"/work/destael/reference/pyhelp. txt"; 
| 
field "publication" = { 
resume field year; 
) 
field "year" = | 
py.keytitle := retrieve (month = descript2.aonth, 
title = descript2.title) 
where (descript2. publication = publication 
and descript2.year = year); 
resume field keytitle; 
) 
"View" = [ 
callframe viewframe (title := keytitle. title); 
resume field keytitle; 
) 
"End" = { 
returni 
) 
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/٤ |NGRES form description for pmy (publication name and month and year fora) »/ 


Year: 


Month, and Year ۰ 


Month: +++ Titles Based On Publication, 


Publ ication: 


3 
— 
-፦ 
(D 


Form name: psy 

Fora owner: at 

Nuaber of coluans on screen: 8 
Number of lines on screen: 22 
Nuaber of fields: 4 

Number of trim strings: 1 

Date last modified: 15-dec-86 


FIELD DESCRIPTIONS 


Field name: publication 
Field title: Publication: 
Display format: -c118.55 


Special display attributes: Mandatory field, Reverse video, Force upper case 


Type of field: regular 
Default value: 

Validation check: 
Validation error message: 
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Field name: month 

Field title: Month: 

Display format: c3 

Special display attributes: Mandatory field, Reverse video, Force upper case 

Type of field: regular 

Default value: 

Validation check: month in ("JAN", "FEB", "MAR", "APR", "MAY", "JUN", "JUL", "AUG", "S 
ER OCT "NOW", DEC") 

Validation error message: Month must be standard 3-letter abbreviation. 


Field name: year 

Field title: Year: 

Display format: -14 

Special display attributes: Mandatory field, Reverse video 

Type of field: regular 

Default value: 

Validation check: year >= 1888 and year <= 2289 

Validation error message: Year must be 4-digit format between 1808 and 2288 


Field name: keytitle 
Type of field: table field 


Field name: title 

Field title: Title 

Display format: c165.55 

Special display attributes: Display only, Force upper case 
Type of field: column in table field 

Default value: 

Validation check: 

Validation error message: 
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/* File: payfr.os! (publication name and month and year frame osl module) #/ 


*CursorHelp" = { 
helpfile "Cursor Control" 
"/work/destael /reference/keyhel p. txt"; 
} 
"MenuHelp" - ( 
helpfile "Publication-Month-Year Frame" 
"/work/destael /reference/payhelp. txt"; 
} 
field "publication" = ( 
resume field month; 
) 
field "month" = { 
resume field year; 
} i 
field "year" = { 
pay.keytitle := retrieve (title = descript2.title) 
where (descript2. publication = publication 
and descript2.month = aonth 
and descript2.year = year); 
resume field keytitle; 
) 
"View" = I 
callframe viewframe (title := keytitle. title); 
resume field keytitle; 
) 
"End" = { 
return; 
} 
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/* |NGRES form description for viewform (view the current title) :/ 





Press (CTRL) F to view bottom of page. 


: Month: Article Description Year: 
i Title: 
i Authors: 
| Publication: 
Abstract: 


Form name: viewform 

Form owner: at 

Number of columns on screen: 68 
Number of lines on screen: 39 
Number of fields: 6 

Number of trim strings: 2 

Date last 8001١1668: 13-0-6 
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FIELD DESCRIPTIONS 


Field name: month 

Field title: Honth: 

Display format: c3 

Special display attributes: Display only, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year: 

Display format: -i4 

Special display attributes: Display only 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title: 

Display format: -c165.55 

Special display attributes: Display only, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: authors 

Field title: Authors: 

Display format: -c112.55 

Special display attributes: Display only, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: publication 


Field title: Publication: 

Display foraat: -c118.55 

Special display attributes: Display only, Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


v 


Field name: synop 

Field title: Abstract: 

Display format: c15928.72 

Special display attributes: Display only 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


/* File: viewframe.os] (view the current title frame osl| module) */ 


initialize = { 
viewform := retrieve ( authors = descript2. authors, 
sonth = descript2.month, year = descript2.year, 
publication = descript2.publication, synop = descript2.synop ) 
where ( descript2.title = title ); 
) 
*CursorHelp" - ( 
helpfile "Cursor Control" 
"work/destael/reference/keyhelp. txt"; 
) 
"MenuHelp* = ( 
helpfile "View Frame" 
* /work/destael/reference/viewhelp. txt"; 
) 
"Save" = { 
replace descript2 (reptout = "Y") where descript2.title = title; 
message “Entry marked for inclusion in bibliography report file"; 
Sleep 2; 
) 
"UnSave" = { 
replace descript2 (reptout = "N") where descript2.title = title; 
message "Entry UNmarked...will NOT appear in bibliography report file”; 
sleep 2; 
} 
"End® = { 
return; 
) 
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fora) #/ 
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/* INGRES form description for endform (closing screen (after report generation) 


-— መ- و‎ - 


FINAL SCREEN 


REPORT GENERATION COMPLETE 


Your report is now in your directory 


ina file named "bibliography. report” 


መመ ሙመመ መሙ “መ መ se =æ መ መመ መ መመ ሙ-መ 


Press (RETURN) to continue: 


Form name: endfora 

Form owner: at 

Number of columns on screen: 8% 
Nuaber of lines on screen: 19 
Number of fields: 1 

Nuaber of tria strings: 5 

Date last modified: 16-dec-86 


FIELD DESCRIPTIONS 


Field name: leave 

Field title: to continue: 

Display format: -cl 

Special display attributes: No echo 
Type of field: regular 

Default value: x 

Validation check: 

Validation error message: 


/* File: endfr.os| (closing frame (after report generation) osl module) ١ 


initialize = ( 
8655386 "Generating your report..."; 
sleep 3; 
፪ፀ553፪ፀ "Press return when prompted to do so..."; 
Sleep 3; 
call "report" ("flags" - "-s", "file" * "bibliography.report", 
"report" = "bibliography", "paraa" =- "reptout-Y*); 
range of d is descript2; 
replace d (reptoutz"N*); 
resume field leave; 
) 
field "leave" { 
exit; 
) 
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/* |NGRES form description for form3 (relation "descript2" data entry form) ١ 


Article Description 


Title: 

Authors: 

١ Publication: 

፡ Volume: Nuaber: Month: Year: 
Pages: ReptOut (Y/N): Catcode: Key: 


Abstract: 


መመ መመ መሙ ጩመመ መሙ‏ کے تہ 
መመ መመ መ“መመ መመ መመ sm መመ መመ = መመ መመ መጨ መመ መመ - መመ መመ መመ መሙ መመ መመ መመ መወ ee = መመ መመ መመ መመ መመ --‏ ہہ - መ መመ መመ መመ pp መመ መመ‏ 


Form name: fora 

Form ovner: at 

Nusber of columns on screen: 88 
Number of lines on screen: 48 
Number of fields: 12 

Number of trim strings: i 

Date last modified: 12-dec-86 
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FIELD DESCRIPTIONS 


Field name: key 

Field title: Key: 

Display format: c/ 

Special display attributes: Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field nage: authors. 

Field title: Authors: 

Display format: -c119.55 

Special display attributes: Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: title 

Field title: Title: 

Display format: -cl65,55 

Special display attributes: Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field nage: publication 

Field title: Publication: 

Display format: -c119.55 

Special display attributes: Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 
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Field name: volume 

Field title: Volume: 

Display format: f6 

Special display attributes: None 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: nuaber 

Field title: Number: 

Display format: f6 

Special display attributes: None 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: month 

Field title: Month: 

Display format: c3 

Special display attributes: Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: year 

Field title: Year: 

Display format: f8 

Special display attributes: None 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: pages 

Field title: Pages: 

Display format: c9 

Special display attributes: None 
Type of field: regular 

Default value: 

Validation check: 

Validation error aessage: 


Field name: synop 

Field title: Abstract: 

Display format: c1509.72 

Special display attributes: None 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: catcode 

Field title: Catcode: 

Display format: c3 

Special display attributes: Force upper case 
Type of field: regular 

Default value: 

Validation check: 

Validation error message: 


Field name: reptout 

Field title: ReptOut (Y/N): 

Display format: -ci 

Special display attributes: Reverse video, Force upper case 
Type of field: regular 

Default value: N 

Validation check: reptout in ["Y","y", "N*,"n"] 

Validation error message: This field must be either "Y" or "N" 
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